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After completion of the Shuttle Upper Atmosphere Mass Spectrometer 
(SUMS) certification and acceptance tests, Instrument calibration was per- 
formed on SUMS flight unit number 1, P/N 3290600. Results of the calibration 
and the as-run test procedures are presented herein. 

Section 1 compiles general description and data. These include 
output data description, engineering data conversion factors, tables and 
curves and calibration on Instrument gauges. 

Section 2 presents static calibration results. Instrument sensitive 
versus external pressure for Ng and Og were determined. Data from each scan 

of calibration are provided In the data tapes. Typical data plots from Ng 

and 0 2 are provided. Sensitivity of SUMS at Inlet for Ng and Og, and ratios 

of 14/28 for nitrogen and 16/32 for oxygen are presented. 

Section 3 presents dynamic calibration data. Nitrogen gas is admitted 
to the SUMS inlet In a controlled pressure rise from a pressure of approximately 

10" 4 To rr to approximately 25 Torr. During the pressure rise the nitrogen 28 
and 14 peaks are recorded. The response of the instrument from this test are 
compared to the static calibration to determine the time response of the 
Instrument. Corrected ion current vs. time, plots of fraction of static 
drops and tables of time, pressure, current, fractions and ratios of inlet 
transducer to Baratron are provided. 

Section 4 presents composition changes calibration results. Nitrogen 
is admitted to the SUMS inlet in a controlled pressure rise. At given Pressure 
points, the gas composition is switched to a nitrogen/oxygen mixture. From 
this tes, time response to the composition change Is determined. Corrected 
ion current vs. time and tables of time, pressure and current are provided. 

The As-Run Procedures for static, dynamic and composition change 
calibrations are Included in Appendix A of this report. A so .ncluded is 
the as-run test procedure for calibration of molecular leaks for Og and Ng. 

Data printouts and data tapes from each scan of calibration have 
been forwarded to Mr. Roy Duckett of NASA/LaRC and are not included herein. 
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POOR QOALTTY 


HO SERIES 


WE* BUU * 
I * FILE • * 


DATE 


TEST 

PROCEDURE 


am* i 

OH* 2 
•et* 2 
in* 4 


* 0-28-01 
• 8-28-81 

• Mi-81 

* Mi-01 


TP32986G 

TP3298663 

TP3298648 

TP329B648 


M2* 

1 

• 9-22-81 • 

TP3298648 * 

182* 

2 

* 9-23-81* 

TP329B648 * 

182* 

2 

♦ 9-22-81* 

TP3298648 * 

882* 

4 

• 18-1-81 • 

• 

882 * 

1 

• 18-1-81 * 

• 

882 * 

2 

e 18-7-81* 

• 

• 


• • 

• 

882 * 

2 

• 18-13-81 • 

TP3298648 * 

•82 • 

4 

• 18-15-81 * 

TP3298641 * 

•84 * 

1 

*18-15-81 • 

TP3298641 * 

884 * 

2 

* 18-16-81* 

TF3298641 * 

884 * 

2 

*18-22-81* 

1P3298644 * 

884 * 

4 

• 18-22-81 < 

TP3298644 * 

885 • 

1 

* 11-18-81 4 

1P3298648 * 

885 * 

2 

* 11-12-81 < 

TP3298667 • 

885 * 

2 

• 11-13-81 

TP3290667 « 

885 * 

4 

• 11-13-81 < 

TP3Z9866? 4 

886 • 

1 

*11-28-81 

> TP3298648 

886 * 

2 

• 11-23-81 

* « 

•86* 

2 

*11-23-81 

* TP3298648 

886 * 

4 

• 11-38-81 

• TP3290667 

•87* 

1 

* 11-38-81 

* TP3298667 

887 * 

2 

* 12-23-81 

* TP3298648 

887 * 

2 

* 1-5-82 

* TP3298648 

•87* 

4 

* 1-6-82 

* TP3298648 

818 * 

1 

• 2-23-82 

* 1P3298648 

•86* 

2 

♦ 2-24-8? 

* 1F3298648 

«ee * 

2 

• 2-25-82 

♦ SPECIAL 

He * 

4 

* 2-26-82 

« SPECIAL 

m • 

1 

• 3-2-82 

* TP3298648 

•89* 

2 

• 3-4-82 

* TP3298648 

•89 * 

2 

* 

• 

•89* 

4 

* 

* 


BRCKQROUHD DATA (BEFORE ARGON) 

DATA AFTER ONE HOUR ARGON 
RUN « 

RUN 12 

TRIAL RUN 11 (VALVE OPEN) 

TRIAL RUN 12 (VALVE CLOSED) 

1 5 HOUR FILAMENT KWHJP 
SPECTRA AFTER CHANGING G-RMS 

SANE AS ABOVE EXCEPT MITH VALVE CLOSED 
SPECTRA FOLLOWING 62 HOUR BAKEQUT WITH 
VALVE CLOSED 

PRE-ACCEPTANCE TEST FUNCTIONAL 
SURS ACCEPTANCE TEST 


COfCXTS 


* > 


\ 


ACCEPT. TEST BARATRON PRESS"*. 4X18-2 TORR 
*** SUNS ACCEPTANCE TEST (2ND RttO •** 
EM TEST 8 7.5 IK PER APPENDIX E 
EM TEST, TEST CABLE MSCWECTED 

POST BAKEOUT FUNCTIONAL 
LEAK TEST, 1ST PART 
LEAK TEST, 1ST PART 
LEAK TEST, 2» PART 

SURS FUNCTIONAL 

UAHS FUNCTIONAL (POST VIBRATION) 

SURS FUNCTIONAL 
LEAK TEST (BACKGROUND) 

LEAKIEST 

PRE-THERNAL/VACUUN FUNCTIONAL 
THERIRAACUUn FUNCTIONAL, COLD (-48F) 
THERNAL/VRCUUN FUNCTIONAL HOT (+90F) 

OVNAMC CALIBRATION BACKGROUND (BEFORE) 
DVNFtllC CALIBRATION BACKQROW (AFTER) 
BACKGROUND (BEFORE), ALL VALVES OPEN 
BACKGROUND (AFTER), ALL VALVES OPEN 

COMPOSITION CHANGE CAL 8CKQRND (BEFORE) 
COMPOSITION CHANGE CAL BCKQRND (AFTER) 






kaiMaJ 


555555 SSS55S S5SS5S 5555SS 8SS8SS ??f?5? ?!???! 


pact I* 

QUALfTY 


lM SERIES 
<STRTIC CflLIflRflTION) 
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WE • MJK * WTE I TEST * COUBffS 

• * FILE • * * PROCEDURE * 


1 

2 

3 

4 
3 
6 


1-21-62 * TP3290648 * K2 (RE5IDURLS) RflNGE VfiLVE OPEN 
1-28-62 * TP3290648 * N2 <1 X 16-6 TORR) RflNGE VfiLVE OPEN 

1-20-62 * TP32S8648 * H2 <3 X 10-6 TORR) RflNGE VflLVE OPEN 

1-20-62 * TP3290646 * N2 <1 X 10-3 TORR) RflWE VHLVE OPEN 

1*20-02 * TP3290648 • N2 <3 X 10-5 TORR) (WOE VHLVE OPEN 

1-20-62 * TP3290648 * tC (1 X 10-4 TORR) RflHQE VflLVE OPEN 


1 

2 

3 

4 

5 

6 


1-20-82 • TP32S0648 * N2 (3 X 10*4 TORR) RflHQE VHLVE OPEN 

1-20-62 • 1F3290648 * M2 <1 X 10-3 TORR) RflHQE VHLVE OPEN 

1-20*02 * TF3290648 • N2 <3 X 10-3 TORR) RflHQE VHLVE OPEN 

1-20-82 • TP3296648 • K2 <4. 6 X 10-3 TORR) RflHQE VHLVE OPEN 

1-21-02 • TP3290648 • H2 (BACKGROUND) PROTECTION VHLVE CLOSED 
1-21-02 • TP3290&48 • N2 <6KGND) RflNGE* PROT OPEN- HIET CLOSED 


1 

2 

3 

4 
3 
6 


1-21-02 ♦ TW290648 • N2 (1 X 10-2 TORR) RflHQE VHLVE CLOSED 
1-21-02 * TP3290648 * N2 (08386 TORR) RflHQE VfiLVE CLOSED 
1-21-82 * TP3290648 * )C (0108 TORR) RflHQE VHLVE CLOSED 
1-21-82 * TP3290648 • N2 (0 380 TORR) RflNGE VHLVE CLOSED 
1-21-82 • TP3290648 * K2 (188 TORR) RflHQE VHLVE CLOSED 
1-21-82 * TP32S8646 • N2 (3 88 TORR) RflHQE VHLVE CLOSED 


1 

2 

3 

4 
3 
6 


* 1-21-62 * TP3250648 * H2 (10 88 TORR) RflHQE VfiLVE CLOSED 

* 1-21-82 * TP3280648 * N2 (21 88 TORR) RflNGE VHLVE CLOSED 

* 1-21-82 * TP32S0648 * N2 (32. 72 TORR) RflHQE VfiLVE CLOSED 

« 1-21-62 * TP329B648 * N2 (8BCKQR0UND) ALL VfiLVES CLOSED 

* • 

* • 


1 

2 

3 

4 

5 
€ 


1-26-82 * TP32S0648 * 02 (RESIDUHL S> RflHQE VHLVE OPEN 
1-26-82 * TP32S0648 * 02 (1 1 X 10-6 TORR) RRNQE VHLVE OPEN 

1-26-82 * TP3290648 * 02 (3 4 X 10-6 TORR) RflNGE VHLVE OPEN 

1-26-82 * TP32S0648 * 02 (0 6 X 10-3 TORR) RflHQE VHLVE OPEN 

1-26-82 * TP3290648 • 02 (4.2 X 10-5 TORR) RflNGE VHLVE OPEN 

1-26-82 • 1P3290648 * 02 ( TORR) RflNGE ¥HLVE OPEN 


• 1 • 1-26-82 * TP3290648 • 02 (3 5 X 10*5 TORR) RflNGE VHLVE OPEN 

* 2 • 1-26-82 * TP3SS0648 * 02 (2 3 X 10-3 TORR) RflHQE VHLVE OPEN 

* 3 • 1-26*82 * TP3290648 • 02 (2.9? X 10-4 TORR) RflNGE VfiLVE OPEN 

• 41 1-26-62 • TP3290648 • 02 (1 88 X 10-3 TORR) RflHQE VHLVE OPEN 

* 3 • 1-26-82 ♦TP32S0648 * 02 (3 00 X 10*3 TORR) RflHQE VHLVE OPEN 

♦ 6 * 1-27-82 * TP3280648 * 02 (BflCKGRQUHD) RflNGE VHLVE CLOSED 


• 1 
* 2 

• 3 

♦ 4 

♦ 3 

* 6 


1-27-02 * TP3290648 * 02 (18 X 10-2) RflHQE VfiLVE CLOSD 

1-27-82 • TP3290648 * 02 (3 0 X 10-2 TORR) RflNGE VHLVE CLOSED 

1-27-02 * TP3290648 * 02 <10 X 1M TORR) RflHQE VfiLVE CLOSED 

1-27-02 * TP3290648 * 02 (3 8 X 10-1 TORR) RflNGE VHLVE CLOSED 

1-27*02 • TP3290648 * 02 'Ll TORR) RflNGE VHLVE CLOSED 
1-Z7-62 * TP3298646 * 02 (3. 6 TORR) RflHQE VHLVE CLOSED 
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Uli 1 

in * 2 

in* 3 

IK? • 4 

in* 5 

in* < 

in* i 
in* 2 
in* 3 
in* 4 
in* 5 
in* c 


in* ft 
111* 2 
111* 3 
in* 4 
111* 5 
Hi * 6 


1-27-12 • TF3296648 * 02 (It I TOW) PI 
* * 

* * 

• * 

• * 

• * 


24-62 

2-1-42 

2-1-82 

24-62 

2-1-82 

2-1-82 


• T73296646 

• TP3296648 

• TP32S8648 

• TP3298648 

• TP32S6648 

• TF3296646 


• C2/EXTW 

• 02/EXTRR 

• 02/EX!Rfl 

• 02/EXTRfl 
*02/EXTRfl 

• 02/EXTW 


(9.8 X 18-8 
<9. 9 X 18-7 
<3.8X18-6 
<18X18-9 
<3. ft X 11-9 
(14 X 184 


2-4-62 * TP3290648 • N2/02 
2-4-62 * TP3296648 • IC/02 
2-4-62 • TP3290646 • N2/02 
2-4-82 • TP329W646 ♦ N2/02 
2-4-62 * TP3298646 * 10/02 
2-4-62 * TF3298648 * M2/02 


2-2-82 * TF3296648 * K2/02 <9.7 X 1841) RflNQE 
2-2-62 * TP3296648 * N2/02 <1 1 X 18-6 T0RR> I 
2-2-62 * TP3298648 * IC/02 <3.2 X 18-6 TOW) 1 
2-2-62 * TF3296648 * W/02 <11 X 18-9 TOW) I 
2-2-42 • TP3298648 • N2/02 <3.2 X 16-9 TORR) 
2-2*82 • TP3298648 • K2/Q2 <14 X 18-4 TORR) 

2-2-62 • TF32S8648 • IC/02 <3.0 X 18-5 TOW) 
2*2-62 • TP3290648 • IC/02 <18 X 18-4 TOW) 
22*62 • TP3298648 * H2/02 <3.8 X 18-4 TOW) 
2*3*62 • TF329B648 * N2/02 <16 X 18-3 TOW) 
2-3-62 * T73298646 * IC/02 <3.2 X 18*3 TOW) 
• • 


2-4-62 • TP3298648 • N2/02 <9. 1 X 18-4 TOW) 
24-62 • TP32S8646 • IC/02 <16 X 18-3 TOW) 
24-62 * TP3290646 • W/02 <4.8 X 18-3 TOW) 
2-4-62 * TF3298648 • IC/02 (BRCKQROUNO) RRN9 
24-62 * TP3290648 * IC/02 (BflCKORQUND) RflNS 
* » 


<4.2X18-3 TOW) 
<16X18-2 TOW) 
<3.8 X 18-2 TOW) 
<16X18-1 TOW) 
<3.6X18-1 TOW) 
<1 6 TOW) RflNGE 




1 1 3 


TTa 


JT5 


24-62 * TF3296648 • 10/02 3.6 TOW) RflMQE V 
24-62 ♦ TF3296646 * IC/02 <18 61 TOW) RUNG 
24-82 * TP3296648 * k<2/02 <36.1 TOW) RflNOI 
24-62 * TF3296646 * IC/^ (BCXQRHD) IHET C 
2-4-62 * TF3290648 * N2/02 (8CKQM)) INLET C 

* i 


MMg 





Mj 


2N SERIES 

CD.HtUC CALIBRATION) 


4 OF S 


TAPE • UK • DATE * 1ST * CGHENT5 

# ♦ file b • • procedure • 


m* 

1 

• 

2-23-82 

* TP32M646 * 

281 * 

2 

* 

2-23-82 

* TP3298646 * 

2H • 

3 

• 

2-23*82 

• TP3298646 • 

281* 

4 

* 

2*2+82 

* TF3238648 * 

282 * 

1 

• 

2-24-82 

* TF32M646 • 

282 * 

2 

* 

2-26-62 

* SPECIAL * 

282 * 

3 

• 

2-26-62 

• SPECIAL * 

282 * 

4 

* 

2*26-62 

* SPECIAL • 


RUN ft NONINFL PRESSURE PROFILE 
RUN tZ NONINfL PRESSURE PROFILE 
RUN 13, NONINfL PRESSURE PROFILE 
RUN IL *23?! P/f PRESSURE PROFILE 

RUN 12. *2R P/P PRESSURE PROFILE 
NONINfL PROFILE TO 138 SECONDS THEN HOLD 
NONINfL PROFILE TO 6» SECONDS THEN HOLD 
1 1 X EXP< -t 8132 XT) PROFILE 


J» 



2K* 

1 

• 

3-382* 

EXTRA 

* NONINfL PRESSURE PROFILE 



283 * 

2 

* 

>982* 

EXTRA 

* NONINfL PROFILE TO 153 SECONDS 

THEN 

HOLD 

283 * 

3 

* 

3-582* 

EXTRA 

* NOHINAL PROFILE TO 633 SECONDS 

TIEN 

HOLD 

283 * 

4 

• 

* 


* 
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page 1* 

quality 


V" 



f 


■■ - 






* 8 * 8*8 888888 


( 


Ml SERIES 

(CBfQSITIQN CHRNGE CfLIMflTlON) 


TWE • BUUC * WTE * TEST • COtOff5 

I * FILE I * • IKPCOUC * 


• 1 * 3 - 2-62 * TP 325 W 46 ♦ RUN WE *1 02 -> K 2 

• 2 • 2 - 4-12 • TP 3236648 * BUN TYPE 12 . 02 -> N 2 

• J • 2 - 4-62 * TP 3290648 * BUN TYPE IX 02 *■> K 2 

t 4 • 2 - 4-62 • TP 32 S 6646 • RUN TYPE H 02 -> H 2 

• S » 2 - 4-62 • TP 3290646 * RUN WE H N 2 «> fC /02 

• 6 * 2 - 4-62 • TP 32 S 6646 * BUN WE IZ N 2 *■> N 2/02 

• i • 2 - 4-62 ♦ TP 2296646 * RUN WE 13 , N 2 -> K 2/02 

• 2 ♦ 2 - 4-62 • TO 230648 • RUN TYPE (M, N 2 ■"> K 2 /Q 2 

• 3 • * 

• 4 * * 

• 5 • • 

• 6 ♦ • 
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OEX/SUMS DATA FORMAT DETAILS 

Prepared by: 

Greg Robertson 
Bendix Aerospace Operations 

23 November 1981 


Background 

The OEX/SUMS Instrument Is built around a Viklng/UAMS Instrument. The 
UAMS data output format Is not directly compatible with the Shuttle PCM system. 

In order to Interface UAMS with the PCM, It was necessary to change its serial 
output format to a parallel format. This Is all done within the SUMS instrument. 

UAMS Data Format 

The SUMS data format Is easier to understand if the UAMS format Is first 
understood. The data comes from UAMS serially in 5 second minor frames. (See 
Figure 1). The first 16 bits form the ID or SYNC word. The next 12 eight bit 
words are UAMS Housekeeping words. (Not to be confused with SUMS Housekeeping 
words which will be discussed later). The remainder of the 5 second frame is 
made up of 432 nine bit science words. 

The 432 nine bit science words are of two types; high mass and low mass. 
There are 360 high mass and 72 low mass science words per 5 second minor frame. 
Thus there are five times as many high mass words as low mass words. The low 
mass words follow every fifth high mass word In the UAMS data format. The 
first high mass word which has a low mass word following it is dependent upon 
the Interlacing frame number which is discussed below. 

As mentioned above, the UAMS data comes out in the form of 5 second minor 
frames. Four of these minor frames constitute a major frame. It is important 
to note that each 5 second minor frame stands alone as a complete mass spectra. 
The only difference, format wise, between adjacent 5 second minor frames is the 
Interlacing of the high and low mass science words. 

The four different minor frame formats are referred to as frames #1, #2, 

13 or #4. Two bits in the first 8 bit UAMS Housekeeping word are used to 
identify the frame number. (See Table 1 for bit definitions). 

The high mass/low mass Interlacing is as follows. The first of the 432 
science words is always a high mass word. For frame #1, the first low mass word 
follows the first high mass word, and low mass words follow every fifth high mass 
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word thereafter. For frame #2 the first low mass word follows the second high 

iS d ll W ^ ds f ? llow every f1fth h1gh mass word thereafter. 8 
For frames #3 and #4 the first low mass word follows the third and fourth. 

respectively, high mass words, and low mass words follow every fifth high 
mass word thereafter. This Interlacing Is Illustrated below where "H" 
signifies a 9 bit high mass science word and "L" signifies a 9 bit low mass 


frame II HLHHHHHLHHHHHLHH ... 

frame 12 HHLHHHHHLHHHHHLH ... 

frame 13 HHHLHHHHHLHHHHHL ... 

frame #4 HHHHLHHHHHLHHHHH ... 

Table 1 Identifies and describes the format of the 12 eight bit UAMS 

Housekeeping words. References to the SUMS or PCM data formats will be 
discussed below. 


SUMS Data Format 

The SUMS Interfaces with the PCM consist of two 8 bit parallel digital 
ports and 12 analog ports. SUMS Is currently using PCM Format 3A. In this 
format SUMS has continuous use of word slots 47 and 48 for the digital data. 

The analog data uses word slot 49, the first 12 words deep in each data cycle. 

+.^ T chmc n ] 1st e S SUMS ana ^ 0 9 channels and their levels. The remainder 

data $UMS ° ata Format d1scuss1on w111 deal only with the SUMS parallel digital 


V 


. * The function of the SUMS digital electronics is to convert the UAMS serial 
16 bit p ? ra lnEJ words which the PCM can accept. Since the rate at which 
the PCM can sample SUMS data Is a function of the PCM data cycle width, It was 
not practical to have a synchronous Interface with UAMS. Therefore the Interface 
with UAMS is asynchronous and the PCM oversamples SUMS In order to capture all 
the UAMS data. 


SUMS outputs a 16 bit (2-8 bit) parallel word once every PCM mainframe. 

This word is synchronous with the PCM clock. Its rate Is the same as the PCM 
mainframe rate. (8 mseconds nominally). 

*. are of two ty P es < see Fi 9 ure 2). The first type Is 

the SUMS Data Word which contains the UAMS digital data. The SUMS Data Words 
can be recognized by a zero In the MSB. The second type of word is the SUMS 
Housekeeping word. The SUMS Housekeeping words have a one In the MSB. 

The UAMS Data is formatted into 16 bit SUMS Data Words as follows: 

(refer to Figures 1 and 2). The 16 bit UAMS ID/SYNC word Is split into two 
8 bit parts. Each 8 bit part is put Into the low end of a 16 bit SUMS data word. 
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Each of the 12 8 bit UAMS Housekeeping words are put Into the low end of a 
16 bit SUMS Data word. The 432 9 bit science words are also each put Into the 

low end of a 16 SUMS Data word. Therefore It requires a total of 446 16 bit 

SUMS Oata words to output a 5 second frame of UAMS data. 

Note again that all SUMS Data words are Identified by a zero In the MSB. 

In addition, the two halves of the UAMS ID/SYNC word have bit 9 set to a one. 

{See Figure 2). This bit uniquely Identifies the two halves of the ID/SYNC 
word for all SUMS digital data. Bits 10 through 14 of the SUMS Data Word are 
don't cares. 

The ID/SYNC word (In SUMS format) Is 0XXXXX1X11101O11 for the first half 
and (8XXXXX1X10Q1QQQQ for the second half. 

At a PCM mainframe rate of 8 milliseconds It takes the PCM 3.57 seconds (which 
Is less than 5 seconds) to collect 446 SUMS words. This Illustrates the need 
for the SUMS Housekeeping words. When the PCM Is ready to read a word, SUMS 
will send It a Data Word If one Is available. If not It sends a SUMS Housekeeping 
word. The SUMS Housekeeping word contains 14 one bit status flags. (See 
Table 3). 

Figure 3 shows a typical SUMS Data Frame. 
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DAMS HOUSEKEEPING WORDS MEASUREMENTS LIST 
prepared by: Greg Robertson, Bendlx Aerospace 
date: 2-9-81 
revised: 3-23-82 

Measurement Title Range** D igital Limits (Decimal 


1* 

Filament No., 11. eV, Frame No. 

WWW 



2 

+15 VDC Supply 

0-20 VDC 

1/6 - 

204 

3 

-15 VDC Supply 

-30 - 0 VDC 

120 - 

142 

4 

Ion Pump Voltage 

0-5000 VDC 

143 - 

191 

5 

Ion Source Temperature 

-60-300°F 

029 - 

120 

6 

Electrometer Preamp Temp. 

-60-190°F 

076 - 

195 

7 

+5 VDC Supply 

0-10 VDC 

115 - 

U. t 

8 

A/D Voltage Reference 

0-10 VDC 

153 - 

1/4 

9 

Total Emission Current 

0-200 pA 

r \5 - 

HI 

10 

Electron Collector Current 

0-200 pA 

092 - 

134 

11 

Electron Acceleration Voltage 

0-100 VDC 

17S - 

204 

12 

Ion Acceleration Voltage 

0-200 VDC 

026 - 

046 


* This number Is the order In which the UAMS HOUSEKEEPING words follow the 

UAMS ID/Sync word tn the PCM data format. That is, once the second half 

of the UAMS ID word (*0290H) is seen In the PCM data stream, then the next 
SUMS Data Word (l.e., the next word with MSB « 0) will be a 16 bit word 
of which the lower 8 bits will be a UAMS HOUSEKEEPING word. This word 
will contain Information about the status of the Filament Numoer, Elec- 
tron Ionizing Potential and the UAMS Interlacing Frame Number. 

The next SUMS Data Word will contain the +15 VDC Supply voltage, and so on. 

The UAMS Science Data follows the twelth UAMS HOUSEKEEPING word. 

** The ranges of all the UAMS HOUSEKEEPING words, with the exception of 1 , 5 

and 6, are linear and represented by an 8 bit number. 

*** The first SUMS Data Word containing a UAMS HOUSEKEEPING word is coded as 
follows (bit 15 - MSB) 

BITS MEASUREMENT VALUE 

7 and 6 

5 and 4 Filament In use 10 * #1; 01 * #2 

3 and 2 Ionizing Potential 10 * 75 eV; 01 * 25 eV 

1 and 0 Interlacing frame # 00 a #1; 01 * #2; 

10 - #3; 11 * #4 

0XXX XXXX 




15 - 8 
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ORIGINAL PAGE IS Table 3 

OF POOR QUALITY 

SUMS HOUSEKEEPING WORDS BIT ASSIGNMENT 
prepared by: G. Robertson, Bendlx Aerospace 
date*. 2-9-81 
revised: 3-23-82 


BIT 

NUMBER 

FUNCTION 

VALUE 

?! 1 ll 

15 

always set to one for SUMS HOUSEKEEPING words 

14 

Ion Pump Current 

Too High 

(O.K.) 

13 

UAMS Ion Pump Power 

(ON) 

OFF 

12 

SUMS Instrument Power 

ON 

OFF 

11 

Inlet Pressure 

(Too High) 

O.K. 

10 

Internal Pressure 

Too Low 

(O.K.) 

9 

always set to zero for non-SUMS ID word 

8 

SUMS Program Error 

Error Detected 

(O.K.) 

7 

Processor Halt 

Halt 

(O.K.) 

6 

SUMS Buffer Overflow 

Overflow Detected 

(O.K.) 

5 

Decode 

ID word found 

Searching for 
ID word 

4 

UAMS Reset 

Operate Reset 

(Release Reset) 

3 

System Reset 

Operate Reset 

(Release Reset) 

2 

Protection Valve Conmand 

Open 

(Close) 

1 

Range Valve Command 

Open 

(Close) 

0 

Inlet Valve Command 

Open 

(Close) 


Parenthetical values are "on ground nominal". 

SUMS Ion Pump Power On: SUMS HSK Word * D5FFH* 

SUMS Ion Pump & Inst. Power On: SUMS HSK Word * C5DFH** 

*Th1s number Is constant once everything is initialized (msecs). 
**Th1$ number is constant once UAMS date, is locked on (msecs). 


Figure 3 Map of One SUMS Data Frame 
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ORIGINAL PAGE 13 
OF POOR QUALITY 


PCM Format 3A word slots 47 & 48 


5 seconds 
±24 msec 




r 

16Tlts-D ID/SYNC (1st half) 


E 


L 


E 


C 


C 


L c 


» 


3 


SUMS HSK Word 
ID/SYNC (2nd half) 

1st UAMS HSK Word 
SUMS HSK Word 
SUMS HSK Word 


1 2nd UAMS HSK Word 


12th UAMS HSK Word 
1st UAMS Data Word 

SUMS HSK Word 
2nd UAMS Data Word 


432nd UAMS Data Word 


Note: The placement of the SUMS HSK words above Is typical only, 
placement is random and will vary from frame to frame. 


Actual 
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ORIGINAL PAGE IS 

Toble 4 tunc Pen bata tehperature lookup table of POOR QUALITY 

THERM 6T0R M1I-P-IH4I Rl>3?966 R2-14600 C-3.05C6 QFF6ET-3.7765 


pen n^s 

TEHPERATURE 

UNCERTAINTY 

ren as 

TEHPERATURE 

UNCERTAINTY 

OUTPUT 

(SEC F> 

<♦/- SEC F> 

OUTPUT 

(SEC F > 

<*/■- SEC ft 

3 

-39.2 

3.5 




4 

“26.3 

3.5 

66 

-0.9 

1.9 

5 

-3T.4 

3.4 

67 

-0.5 

1.9 

6 

-36.5 

3.4 

60 

-0.0 

1.9 

7 

-35.7 

3.3 

69 

6.4 

1.9 

• 

-34.6 

3.3 

70 

6.9 

1.9 

« 

-34.6 

3.2 

71 

1.3 

1.9 

It 

-33.2 

3.1 

72 

1.6 

1.9 

It 

-32.4 

3.1 

73 

2.2 

1.9 

12 

-31.6 

3.6 

74 

2.6 

1.9 

13 

-36.9 

3.6 

75 

3.1 

1.6 

14 

-36.1 

3.6 

76 

3.5 

1.6 

IS 

-29.4 

2.9 

77 

4.6 

1.6 

1C 

•26.6 

2.9 

76 

4.4 

1.0 

IT 

-27.9 

2.6 

79 

4.6 

1.6 

It 

-27.2 

2.6 

60 

5.3 

1.6 

It 

-26.5 

2.6 

61 

5.7 

1.6 

to 

-25.6 

2.7 

62 

6.1 

1.6 

21 

-25.2 

2.7 

63 

6.6 

1.0 

22 

*24.5 

2.7 

64 

7.0 

1.6 

23 

-23.6 

2.6 

65 

7.4 

1.6 

24 

-23.2 

2.6 

66 

7.6 

1.6 

25 

-22,6 

2.6 

67 

6.3 

1.6 

26 

-21.9 

2.5 

66 

6.7 

1.6 

2T 

-21.3 

2.4 

69 

9.1 

1.6 

26 

-20.7 

2.4 

90 

9.5 

1.6 

2$ 

-20.1 

2.4 

91 

9.9 

1.6 

30 

-19.5 

2.4 

92 

10.4 

1.6 

31 

-16.9 

, 2.4 

93 

10.6 

1.6 

32 

-16.3 

2.3 

94 

11.2 

1.6 

33 

-17.7 

2.3 

95 

11.6 

1.6 

34 

-17,1 

2.3 

96 

12.0 

1.8 

35 

-16.6 

2.3 

97 

12.4 

1.6 

36 

-16.6 

2.3 

96 

12.6 

1.6 

3T 

-15.4 

2.2 

99 

13.3 

1.8 

36 

-14.9 

2.2 

100 

13.7 

1.6 

39 

-14.3 

2.2 

101 

14.1 

1.7 

46 

-13.6 

2.2 

102 

14.5 

1.7 

41 

-13.3 

2.2 

103 

14.9 

1.7 

42 

-12.7 

2.2 

104 

15.3 

1.7 

43 

-12.2 

2.1 

105 

15.7 

1.7 

44 

-11.7 

2.1 

106 

16.1 

1.6 

45 

-11.1 

2.1 

107 

16.5 

1.6 

46 

-16.6 

2.1 

toe 

16.9 

1.7 

4? 

-16.1 

2.1 

109 

17.4 

1.7 

46 

-9,6 

2.1 

no 

17.6 

1.7 

49 

-9.1 

2.1 

in 

16.2 

1.7 

90 

-6.6 

2.1 

112 

16.6 

1.7 

91 

-6.1 

2.6 

113 

19.0 

1.7 

52 

-7.6 

2.0 

114 

19.4 

1.7 

53 

-7.1 

2.0 

115 

19.6 

1.7 

54 

-6.6 

2.0 

116 

20.2 

1.7 

55 

-6.1 

2.6 

117 

20.6 

1.7 

56 

-5.6 

2.0 

no 

21.0 

1.7 

57 

-5.2 

2.6 

119 

21,4 

1.7 

SO 

-4.7 

2.6 

120 

21.6 

1.7 

59 

-4.2 

2.0 

121 

2% » 2 

1.7 

66 

-3.7 

1.9 

t2£ 

22.6 

1.7 

61 

-3.3 

1.9 

123 

23.0 

1.7 

62 

-2.6 

1.9 

124 

23.4 

1.7 

63 

-2.3 

1.9 

125 

23.6 

1.7 

64 

-1.9 

1.9 

126 

24.3 

1.7 

65 

-1.4 

1.9 

127 

24.7 

1.7 
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UAHS HOUSE KEEPING MONITORS 


1. +15 Volt Supply -V, 


'15 - 20* DIG, 


Where DIG 15 Is the digital output 
for +15 volt supply. 


2. -15 


V_ 15 - 0.118 * DIG_ 15 - 0.1574 * DIG 15 
Where DIG_ 15 Is digital output of -15 Volt supply 
DIG jg is digital output of 15 Volt supply 


3. Ion Pump Voltage 


volts 


4. Ion Source Temperature 
See calibration curve 

5. Pre Amp Temperature 
See calibration curve 

6. +5 Volt Supply 


v 5 • * 


Volts 


7. A/D Reference Voltage 

■ «> « »^a/d 


Volts 


-sassfi 


8. Emission Current 

I » 100 * DIG A 
e e p A 


9. Collector Current 
I * 100 * DIG„ 


10. Electron Voltage 

V eV * 75 * DIG eV Near 75 eV 


V y - 25 * DIG eV Near 25 eV 


i] 


11. Ion Accelerator Voltage 

Ion accelerator voltage Is proportional to digital output 
Nominal digital output Is 39 . 




IBS 


in 


imwi 





■ n . ■ I ■ . ■ ■ f lHB l M HW I II.I IIUM tgMlBIlIBHB M — ■lin l 



I232E55S2S5555B5^H55S 

I mi ■ ■ ■ ■ ■ ■ ■ ■ m a ■ ■ m 9 ■■■ ■ ■ ■ 
■■ ■■■*£« IK I 

Mill HI !■»» »& 

^BmTwICCI 

Lte h» t^md *■»<•** 


|gggg<g 




L I' S3 SB 

s taias BBS """»* ■ ■CM 


aSSMEK^SSSSSOElSSCSS* 

iialssiaSiiSBiisHES 




Isassflggssaessssess asss; 


jlajjaEjaii iaSaam 

■ai*ai«MKBMiaiaaH 









* **^w**r?4 Mfe 1 !!! Li 1 m es anr.rnn piirsr! i3 t L . t i nm i f n . ■i n ia x**-ll*u mt . w— 


- 2 PStSSSS 8SCSSS SSSSSSSI C&ttSBtKMtSlI 

g233S IS3^^^UEXEE^n | 







sasai 






i^BBSSSSSBiin 

aaaPijaaaaM 





ORIGINAL PAGE « 


2 J 













1 of 3 


SCIENCE DATA LOOK UP TABLE ORIGINAL PAGE It 

OF POOR QUALITY 


FILE S 

LIST OF ARRflV £ ALL VALUES * IE-13 riMF'i 


ROW 

I 

COL 1 
•.0000OE400 

COL 2 
2.9OOOCE+01 

COL 3 
3, 8000OE+O1 

COL 4 
3. 30O00E+01 

ROW 

2 

4.96O00E+02 

3. 11O00E+O2 

3.260O0Ef02 

3. 420OOE+O2 

ROW 

3 

9.920OOE+02 

1.O2O00E403 

1.O5000E+03 

1 ,0y00OE+O3 

ROW 

4 

1.980OOE+O3 

2.04O0CEtO3 

£i 1 10OOE+O3 

2. 170O0E+O3 

ROW 

5 

3. 970QQE+03 

4.090QCE+03 

4.21000E+O3 

4.33OOOE+03 

ROW 

6 

7.93OO0E+03 

8, ieOOGE+03 

8.42OO0E+03 

8.6700OE+03 

ROW 

7 

1.59O0OE+04 

1.S4Q00E+04 

1.68000Et04 

1 . 730OOE+O4 

ROW 

e 

3.170OQE404 

3.27000E+04 

3, 3700OE+04 

3.47O00E+04 

6.93O0OE404 

ROW 

9 

6.350O0E404 

6.34000E+O4 

8. 740OOE+O4 

ROW 

10 

1.2?00OE*O5 

1.3100GE+05 

1.350O0E+O3 

1 . 390O0E*O5 

ROW 

n 

2.54OO0E+O5 

2.62000E+03 

2.7000WE+O5 

2. 77O00E+05 

ROW 

12 

s.eeeoeE+os 

5.23O80E+05 

3. 390O0E+O3 

3.35OO0E+03 

ROW 

13 

1.020O0E4O6 

1.05000E+06 

1 . 080O0E+0C 

1.U000E+08 

ROW 

14 

2.0300OE406 

2. 09000E+0C 

2.1€000E*0£ 

2.22000E+0E 


ROW 

1 

COL 5 
6.9000QE401 

COL £ 
8.400O0E+01 

COL 7 
9.9000OE+01 

COL 8 
1.14000E+02 

ROW 

2 

3.37000E+O2 

5.720O0E+02 

3.870O0E+02 

6.03OOOE+O2 

ROW 

3 

1. 11000E+O3 

1. 14000 E +03 

1. 17000E*03 

1.210OOE+03 

ROW 

4 

2.2300OE+03 

2. 29000E+O3 

2.3500OE+O3 

2.41000E+03 

ROW 

5 

4.46Q0OE+03 

4.36OO0E+03 

4.7000OE+O3 

4.820O0E+03 

ROW 

8 

e.9l0O0E+O3 

9. 18OO0E+03 

9. 4000OE+O3 

9.64OO0E+03 

ROM 

7 

1.780OOE+O4 

1 . 630OCE+04 

1.880OOE+O4 

1.93OO0E+04 

ROM 

e 

3.580OOE+O4 

3. 6tO0QE+04 

3. 7800OE+04 

3. 66OOOE+04 

ROM 

9 

7. 1300OE+04 

7.32O0CE+04 

7. 5200OE+04 

7.71OO0E+O4 

1.SS40O0E+O5 

ROM 

10 

1.43000E+03 

1.48O00E+05 

1.3O00OE+03 

ROM 

n 

2 . 850O0E + 05 

2.93OQ0E+03 

3. 0100OE+05 

3. 09O00E+03 

ROM 

12 

5. 700O0E+03 

5. 68OO0E+03 

6.02OOOE+05 

6. 17O00E+05 

ROW 

13 

1. 140O0E406 

l.l70O0Ef06 

1 , 2000OE+0E 

1.23000E+06 

ROW 

14 

2.280OOE40E 

2.34000E+06 

2.410O0E+0C" 

2. 470OOE+06 




COL 9 

COL 10 

COL 11 

COL 12 

ROM 

1 

1.300O8E+02 

1 . 45000E+02 

1.6OOOOE402 

1.73OO0E4O2 

ROW 

2 

8> 1800OE+02 

6. 3300C E+02 

8. 4800OE+02 

8. 84O00E+02 

ROW 

3 

t ,24000E^03 

1.2700CE+03 

1.3000OE+O3 

1.330001403 

ROW 

4 

2.47000E+03 

2i 33OO0E+03 

2.59006E+03 

2.88000E403 

ROW 

3 

4, 94000E+03 

S.e7000E>03 

3. 19000E+03 

S.31000E403 

ROW 

€ 

9.8900OE+03 

1.01000E+04 

1 .04800E+04 

1.06000E404 

ROW 

7 

1.980QOE+04 

2.03O00E+04 

2.080OOE+04 

2. 12OO0E*04 

ROW 

8 

3> 9600OE+04 

4.03O00E*04 

4. 130O0E + 04 

4. 25O00E+04 

ROW 

9 

7. 91000E+04 

8. U000E+O4 

8.300O0E+04 

8.3OOO0E404 

ROW 

10 

1 . 580OOE+O3 

1.6200CE+05 

1 • 66000E+O3 

1 .7O000E+03 

ROW 

11 

3. 1C0O0E+O3 

3. 24O0CE+0? 

3. 320OOE+O5 

3.4OOOOE40S 

ROW 

12 

8. 3300OE+O3 

6.46000E-*'03 

S.64000E+0S 

6.8O000E403 

ROW 

13 

1 1 270O0E+06 

1 , 3OQ00E+O6 

1.330001408 

1.36O00E4O6 

ROW 

14 

2.33000E+0E 

2.39006E+06 

2.880C0E408 

2.720OOE406 
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ORIGINAL PAGE IS 
OF POOR QUALITY 


FILE a 

LIST OF AFFAY F 


ALL VALUES * IE- IS AMF 




COL 13 

CCL 14 

ROM 

1 

1.910006*02 

2.860006+02 

ROM 

2 

«, 798006*02 

6. 940006+02 

ROM 

3 

1.36Q0OE+83 

1. 390006+03 

ROM 

4 

2« 72000E*03 

2.7800i'E+03 

ROM 

5 

9. 438006+03 

9.35OOCC+03 

ROM 

6 

1 , 09OOOE+04 

1. 11O0CE*04 

ROM 

7 

2. 17C00E*04 

2. 220006+04 

ROM 

8 

4.3580OE+04 

4.44OOOE*04 

ROM 

9 

8.69800E+04 

8.890006+84 

ROM 

10 

l . 7480O6+05 

1 , 7800CE+05 

ROM 

11 

3, 48O0UE+O5 

3.55OO0E+OS 

ROM 

12 

6.99O0OE+05 

7. 1 100CE+05 

ROM 

13 

t.398OOE*0c 

1 . 42OO0E+86 

ROM 

14 

2.7e0ooE*oe 

2. I40QCE+06 


COL 15 

*.2I0ooe*o3 

f.iobooe+c.: 

1.420006*03 

1.140006*03 

9.660006*03 

1. 1400OE+04 
2.270006*04 
4.540006*04 
9.000COE*04 
1 . «20OOE*05 
3.630O0E*05 
7.270006*05 
1.450OOE*06 
2.9100OE*Oe 


COL W 

2. 370O0E+O2 
7.25000E+02 
1.450O0E*O3 
2.900006*03 
9.00OOOE+O3 
1.160006*04 
2.320006*04 
4,64000£*04 
9.200006*04 
l,f60O0E*O5 
3. 7100OE*05 
7, 420006*05 
1.480006*06 
2.9700OE*Ot 




COL 17 

COL 18 

COL 19 

COL 20 

ROM 

1 

2. 52000E+02 

2.6700CE+O2 

2.82000E+02 

2. 980OOE+O2 

ROM 

2 

7. 40OOOE+02 

7. 9500CE+02 

7, 71800E+P2 

7. 86000E+02 

ROM 

3 

1.4OO0OE+03 

1.51O0OE+03 

1.94COUE+03 

1,57000E*O3 

ROM 

4 

2.96OOOE+03 

3.02O00E*03 

3.O8000E*03 

3. 14000E*O2 

ROM 

5 

9.92000E+03 

«.04OOCE*03 

6.160006*03 

6. 290OCE+03 

ROM 

€ 

1.100006*04 

1 , 210OCE+04 

1 , 23000E*04 

1 . 260006*04 

ROM 

-* 

2.370O0E*04 

2.420OCE+O4 

2.47000E*O4 

2.510O0E+04 

ROM 

e 

4. 740OOE*04 

4.8:O0CE*04 

4. 930O0E*04 

9. 030006+04 

ROM 

4 

9.470OOE+O4 

9. 670006+04 

9.8600OE+04 

1.OI0O0E+03 

ROM 

10 

1. 890001*05 

1.9300CE+05 

1.9700OE+05 

2.01000E*O5 

ROM 

1 1 

3. 79U00E+05 

3.I70O0E+O5 

3. 95O00E*O5 

4.02OO8E+05 

ROM 

12 

7.58OO0E*0? 

7. 730006+05 

7. 8900OE*P5 

8,05000E*O5 

ROM 

13 

1.52O00E*0t 

1.5500CE+06 

1 .580006+06 

1 ,61O00E*06 

ROM 

14 

3.830OOE+O6 

3. 890OOE+06 

2.160006*08 

3. 220O0E*O6 


COL 21 


CCL 22 


COL 23 


COL 24 


ROM 

1 

3 . 1 30OOE+O2 

3. 2800C E+02 

ROM 

2 

9 . 010OOE*O2 

8. 160OCE*02 

ROM 

3 

l.600O0E*O3 

1.63OO0E+O3 

ROM 

4 

3. 2O0O0E+O3 

3. 270006*03 

ROM 

5 

6.4 1 00OE*03 

6.930066*03 

ROM 

6 

1.28OO0E+04 

1 . 31OO0E+84 

ROM 

7 

2< 568OOE+04 

2.610006*04 

ROM 

e 

9. 13O00E*04 

5.220O0E*04 

ROM 

9 

1.0300OE*O5 

1.04OO0E+05 

ROM 

10 

2.050OOE+O5 

2. 09000 E+ 05 

ROM 

it 

4. 1 000O E* 05 

4. 1 8000 E *05 

ROM 

12 

I.20OOOE+05 

0.360OCE*05 

ROM 

13 

1.64000E*06 

1 . 670O0E+O6 

ROM 

14 

3.200006*06 

3.34000E*Ot 


3.43OO0E+02 
S.320OOE*O2 
1.6600OE+03 
3.330006*03 
6.65000E*03 
1 . 330006*04 
2.868006*04 
5. 328006*04 
1.868006*05 
2. 130001*05 
4.260006+05 
0. 52000E*05 
1 . 70000E*0t 
3.41 8006+06 


3.59000E+02 
8.470OOE+O2 
1 . 690006+03 
3. 39O00E+O3 
6, 77000E+03 
I . 35000E+04 
2. 71OO0E+04 
5. 42O00F *04 
1 . 860006+05 
2. 178006+05 
4.34U00E+05 
8.67OO0E+O5 
1 . 73O00E+Ot 
3.470006+86 
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OF POOR QUALITY 


FILE 3 

LIST OF ARRAY f 


ALL VALUES * IE- 13 AMPS' 




COL 23 

COL 26 

COL 27 

ROM 

l 

3.740OO6+O2 

3.I90O0E+O2 

4. 040OOE+02 

ROM 

2 

1. 62000E+02 

6.7700CE+02 

8. 930OOE+O2 

ROW 

3 

1 . 720OOE+O3 

1,730006+03 

1.790006+03 

ROW 

4 

3.45000E+03 

3.31OOCE+03 

3.370006+03 

ROW 

3 

6. 90OOOE+O3 

7.02OOEE+O3 

7.140006+03 

ROW 

6 

1 . 38000E+04 

1.400006+04 

1.430006+04 

ROM 

7 

2.760006+04 

2. 810OCE+O4 

2.860006+04 

ROW 

8 

3.320006+04 

3.6200CE+04 

3.710006+04 

ROW 

9 

1 . 18000E+05 

1,120006+05 

1.140006+05 

ROW 

10 

2.210OOE+03 

2.230006+03 

2.290006+03 

ROM 

1 1 

4.410006+05 

4. 49000E+05 

4.3700OE+03 

ROW 

12 

8.630006+05 

6.9600C6+03 

9. 140OO6+03 

ROW 

13 

1.770O0E+O6 

1 .90000 E+06 

1.830006+06 

ROW 

14 

3. 330006+06 

3.390066+06 

3.6600OE+O6 


RON 1 
ROW 2 
ROW 3 
RON 4 
ROW 3 
ROW 6 
ROW 7 
ROW 8 
ROW 9 
ROW 10 
ROW 11 
ROW 12 
ROW 13 
ROW 14 


COL 29 

4.33000E+02 
9.230OO6+Q2 
1 . 65O0OE+03 
3.690OOE+OJ 
7.390006+03 

1 . 4800OE+04 
2.930O0E+O4 
5.910OOE+04 
1. 16000E+03 
2.360OOE+0S 
4. 73OO0E+03 
9. 450OOE+O3 
1. 890006+06 
3.76000E+06 


COL 30 

4.3000OE+O2 
9.38000E+Q2 
1.880006+03 
3.730006+03 
7.S100CE+0S 
1.S00AAE+O4 
3. 000006+04 
6.010066+04 
1.20000E+03 
2.40000E+03 
4. 80000E+03 
9. 61OO0E+O5 
1.920066+06 
3.84OOCE+06 


COL 31 

4.630OOE+02 
9.34000E+02 
1.9 10006+03 
3. 810OOE+O3 
7.630O0E+O3 

1. 530006+04 
3. 030006+04 
6. 100OOE+O4 
1.220OOE+O5 
2.440OOE+03 
4.860OOE+O5 
9. 770OOE+0S 
1.930OOE+O6 
3> 910006+06 


COL 28 

4.2OOOOE+02 
9.06000E+02 
1 . 62000E+03 
3.63000E+03 
7.26000E+03 
1,430006+04 
2.910006+04 
3. 610006+04 
1.16000E+03 
2.320006+03 
4.630006+03 
9. 300006+05 
1 . 860006+06 
3.720006+06 


COL 32 

4.010006+02 
9. 690006+02 
1.94OO0E+03 
3. 860006+03 
7.750006+03 
1.350006+04 
3. 100006+04 
6.200006+04 
1.240006+03 
2.480006+05 
4.960006+03 
9.920006+05 
1 . 980006+06 
3. 970OOE+O6 
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J 
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BURLINGTON, MASSACHUSETTS 01603 

CALIBRATION RECORD SHEET 

The following data was measured on the MKS Baratron Head Identified by Type 
and Serial Number. Calibration Is performed using an MKS transfer standard that 
has been calibrated with a CEC Air Dead-Weight Tester which Is traceable to the 
National Bureau of Standards. 

CALIBRATION DATA 


PRESSURE 
STD, mmHg 


COMPUTED 

LINEAR 


ACTUAL 
D.C. OUTPUT 


ERROR 
(at MV) 


.00000 

.0000 

.0000 

0.0 

.10521 

1.0521 

1.0521 

0.0 

.21043 

2.1043 

2,1052 

+0.9 

.31564 

3.1564 

3.1572 

+0.8 

.42086 

4.2086 

4.2095 

+0.9 

.52607 

5.2607 

5,2636 

+2.9 

.63128 

6.3128 

6.3157 

+2.9 

.73650 

7.3650 

7.3680 

+3.0 

.84171 

8.4171 

8.4209 

+3.8 

f 94693 

9.4693 

9.4733 

+4.0 

1.05214 

10.5214 

10.5254 

+5.0 


Ser. No. 


/ e r 3 fC,~! 




Checked By : ££- 

5 - 13-81 

Date: 


Indicator Type^ 
Ser. No. 


now-LC 


Sys. Ck, : %J£l 


njn-j 


NOTES: 1. Temperature regulated units must be operated on regulated heat 

approximately 2 hours before check or resetting calibration. 

2. Bakeable Heads are calibrated at 25°C and Temp. Comp, pot set 
at 500. 

3. MKS DIGITAL READOUTS READ DIRECTLY IN PRESSURE. 
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*2-34 THIRD AVENUE 


RUMltNQTON, MASSACHUSETTS 01403 TELEPHONE 617/272 8255 TELEX #4-8375 

CALIBRATION RECORD SHEET 


The following data was measured on the MK5 Baratron Head Identified by Type and 
Serial Number. Calibration Is performed using an MKS transfer standard that has been 
calibrated with a CEC Air Dead-Height Tester which is traceable to the National Bureau 
of Standards. 


CALIBRATION DATA 


PRESSURE COMPUTED ACTUAL ERROR 
$ T 0. mmHg LINEAR D.C. OUTPUT (£ MV) 
D.C. OUTPUT 


.000 

.0000 

.0000 

0.0 

10.082 

1.0082 

1.0082 

0.0 

20.164 

2.0164 

2.0164 

0.0 

30.246 

3.0246 

3.0246 

0.0 

40.328 

4.0328 

4.0328 

0.0 

50.410 

5.0410 

5,0401 

I 

o 

* 

vo ; 

60.491 

6.0491 

6.0473 

-1.8 

70.573 

7.0573 

7.0573 

0.0 

80.138 

8.0138 

8.0110 

-2.8 

90.479 

9.0479 

9.0551 

-2.8 

100.819 

10.0019 

10.0819 

0.0 


Head Type 310BHS-1QQ Data By: BL 

Ser. No. Checked By: 


Date: S-S-81 

Indicator Type /IQtfJ-hC Sys. Ck.: ?,# 

Ser. No. 3 

NOTES: 1. Temperature regulated units must be operated on regulated heat approximately 
2 hours before check or resetting calibration. 

2, Bakeable Heads are calibrated at 25°C and Temp. Comp, pot set at 500. 

3. MKS DIGITAL READOUTS READ DIRECTLY IN PRESSURE. 
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HI SH PRE55URE N2 SlflTK ERL1B8R71QW 
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LOU PRESSURE 02 STATIC CALIBRATION 
H/EI32J I.2HE-7 fl/T — H/EUBJ LI3E-B fl/T 
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S UMS DYNAM I C CALIBRATION 
DATA TAPE F CRM AT 

(2-oO yen**) 

<72 CHARACTERS) 
(SECONDS) 

(VCLTS) 

<TCRR> 

<16 BIT DECIMAL) 
(6 BIT DECIMAL) 
(9 EIT DECIMAL) 
<9 BIT DECIMAL) 


COMMENTS 
TIME 

INLET P. KDUCER 
BARATRON PRESS. 
SUMS HSK WORD 
UAMS HSK WORDS 
AMU 28 <6 SAMPLES) 
AMU 14 <6 SAMPLES) 


AMU £8 (2ND HIGHEST) <9 BIT DECIMAL) 
AMU 14 (2ND HIGHEST) <9 BIT DECIMAL) 


50 TYPE 1 
460 TYPE S 
480 TYPE S 
480 TYPE S 
480 TYPE S 
£880 TYPE I 
1446 TYPE 1 
1440 TYPE I 
240 TYPE I 
240 TYPE I 


SIZE 50 
SIZE £40 
SIZE 240 
SIZE 240 
SIZE 240 
SIZE 240 f 12 
SIZE 240 f 6 
SIZE 240 f 6 
SIZE 240 
SIZE 240 
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DATA COLLECTION TIMING OFFSETS FOR DYNAMIC CALIBRATION 

3-23-82 


General : 

During the SUMS Dynamic Calibration various data is read and 
stored on tape once every five seconds. One of the values 
stored is the reading of the HP85 real time clock. This clock 
is initially set to zero at the beginning of each calibration 
run. Since the HP85 Is a serial machine, timing offsets arise 
between the time the clock is read, and the time other data is 
collected. This paper describes these offsets. 


Definitions: 

Let Tn be the value read from the clock for a given five second 
group of data. (The "Nth" group) 

Note that the clock has an accuracy of ± 1 msec (for 
the duration of each run) and a resolution of 1 msec. 
However, due to data tape space restrictions, T n , as 
recorded, is rounded off to the nearest 0.1 seconds. 


Offset Values: 

1) Clock Read » T n (to 0.1 sec resolution) 

2) SUMS HSK Word * T n -i + 1.023 seconds 

3) SUMS Inlet Pressure Transducer * T n + 1,100 seconds 

- time measured to "TRIGGER" command. 

4) Baratron Pressure * T n + 1.118 seconds 

5) Output Next Pressure * T n + 2.130 seconds 


6) Peak Data 

For simplicity, assume that the time at which the 
9 bit science word for a particular scan step number 
emerges from SUMS, Is the same time as which It 
was sampled by the UAMS sensor. That Is, Ignore all 
delays due to buffering of data by UAMS and SUMS, and 
the uncertainties Introduced due to the asynchronous 
Interface with the PCM. This should Introduce an 
error, conservatively estimated at no greater than 
100 msec. 
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Peak Data continued ... 

Given the above, the time offset for a given scan 
step number (SSN) Is: 

T (SSN) - -[(226-S5N) * .0135] -.022 seconds 
ssn 

Assuming peak center scan step numbers of: 

101 for AMU 28 
215 for AMU 14 

The offsets will be: 

T (101) * -1.7095 seconds (AMU 28) 
ssn ' 

T ssn (215) * -0.1705 seconds (AMU 14) 


omtfNAj- Page 1 of 4 

of POOR Q UAL 


■ Hi* li'i'niilin 

t 111 Mill 1 

/ MM! 

111 lUfl .'"I 

Time of 

Ratio of 

28 AMU 

Dynamic Drop 

Sample, 

To Static 

Secs 

Drop 

'1.41 1 

) , i if: i'.8 3 

£:.71 1 

1.07943 

18.211 

1.09246 

23.411 

1 . 05652 

2$:. 41 1 

1 . 04 762 

33.411 

1 . 04969 

38.411 

1.05)45 

43.411 

1 . 04321 

43.2) 1 

1.03224 

32.311 

1 . 02376 

58 .211 

1.03875 

33.311 

1 . O0923 

33 .411 

1 . 02229 

73.4)1 

1 . 02078 

73.411 

1 . 00258 

33 .311 

0 . 98626 

88 . 1 1 1 

0.982745 

93.411 

0. 982026 

93.21 1 

0. 98087 

103.41 1 

0.960237 

1 G3 .311 

0. 9721 1 1 

113.21 1 

0.973899 

113.211 

0.985272 

123.211 

1.01 363 

1 *- v. 1 . 1 1 

1 . 0205 

133.211 

0.99207) 

1 33 .111 

1.02135 

143.211 

0.968335 

148.211 

0. 981931 

153. Ill 

0. 964935 

153.211 

1.O0927 

1 *3 1 1 

1 . 00026 

1 3 3 .211 

0. 986526 

173.211 

0. 98526 

178.311 

0, 961652 

183.211 

0.937078 

1813.211 

0.985801 

193. 1 1 1 

0.926641 

198. Ill 

0.887394 

203. 1 1 1 

0.957417 

208.311 

0.954244 

213.211 

0.949807 

2 18.111 

0.964488 

223 .211 

0.9311 18 

. — i — f .111 

„ 0.913222 


i not. 


Baratron 

♦Corrected 28 

Ratio of Inlet 

Pressure at 

AMU Ion 

Transducer 

time of 28 AMU 

Current 

Pressure to 

Sample, Torr 

Amps 

Baratron Pressure 

) . 0782.1-84 

3. 61C100E- 1 1 

979. 067 

1 .6S025E7-04 

3. 7000OE-1 1 

1 o •? o o O 

l £ i w • w*. 

1 . 74996E-84 

3. 9O000E-1 1 

920. 146 

1 . 8094 8F - 04 

3. 900O0E-1 1 

878.028 

1 .871658-04 

4. 000 00 E- 1 1 

OtT 1 7 op; 

C* 1 « 1 ‘-4 J 

1 . 90999b -04 

4 . 090O0E-1 1 

842. 634 

1 . 9534 1 E -04 

4. 19000E-1 1 

823.9 

2. O1583E-04 

4, 29000E- 1 1 

788.823 

2.08474E-O4 

4 . 3900OE- 1 1 

772.016 

2. 1451 lE-04 

4, 48000E-1 1 

744.86 

2. 2 0852 E- 04 

4. 68000E-1 1 

728. 876 

2.27312E-04 

4 , 68000E-1 1 

702. 498 

2. 3:15 19b. "04 

4. 87000b- 11 

692. 65 

2. 38665E-04 

4 . 97000E-1 1 

670.435 

2.4 i ' 8 8 8 E — 0 4 

5. 0700OE-1 1 

640.919 

2. 56962E-04 

5. 1700OE-1 1 

625.43 

2 . 62869E--04 

5. 27000E-1 1 

612.509 

2. 67554 E- 04 

5.36O00E-1 1 

605 . 682 

2 . 72867E-04 

5. 460O0E-11 

585. 457 

2 . 83835E-04 

5. 5600OE-1 1 

561.08 

2. 89949E.-04 

5. 75000C-1 1 

564 . 1 86 

2. 94450E-04 

5. 85000E-1 1 

539. 185 

3 . 07967E-04 

6. 19000E-1 1 

516.47 

3. 1821 IE-04 

6. 5800OE-1 1 

506.837 

3. 25676E-04 

6. 78O00E- 1 1 

■~i o C> 

3. 35009E-04 

6, 78000E- 1 1 

479. 135 

3. 44 1 23E-04 

7. 1 7000E- 1 1 

466. 256 

3. 52839E-04 

6 . 97O00E-1 1 

456.722 

3. 67423E-04 

7. 36000E-1 1 

284.628 

3. 84055E-04 

7. 56O00E-1 1 

421.099 

3. 86125E-04 

7. 95000E-1 1 

423. 836 

3 . 89602E-04 

7. 9500OE-1 1 

274.425 

4 . 04966E-04 

8. 15000E-1 1 

390. 164 

4. 24890E-U4 

8.5400OE-11 

375. 171 

4. 450O6E-04 

8. 73000E-1 1 

355.382 

4. 67138E-04 

8. 93080E-1 1 

340. 183 

4 . 84825E-04 

9. 7500OE- 1 1 

331.065 

5. 14667E-04 

9. 75000E- 1 1 

298.08 

5. 49637E-04 

9. 95800E- 1 1 

294.685 

5. 55518E-04 

1 . O8500E-10 

291 . 889 

5. 67639E-84 

1 . 10500E-10 

281 . 556 

5. 98935 E- 04 

1 . 145O0E-1O 

268 . 085 

6 . 2 1 '' C.82E-04 

1 . 2350OE- 10 

248.513 

6 . 7 1 2 'ft'E -04 

1 . 275O0E- 10 

157. 238 

7. 0586 IE- 04 

1 . 31500E- 10 

224.245 . 


* Corrected for background by subtracting 3.5 E-12 Amps 
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/ 

1 


V 


:j: i 

6 . 898299 

7 . 6 1 2 42E-54 

1 . 39500E-1 & 

238,. i 1 1 

l;1 , 952 10? 

8. 1 9 1 9QE-G4 

1 . 42500E-10 

: -i 2 , ; ,i j 

0, 690825 

C,5£u70t>04 

1 . 5450OE-10 

••4 8. i i ] 

0.960737 

8. 84352E-04 

1 . 625008- 10 

::53. 21 1 

0 . 8 9 4 8 3 6 

9. 3400GE-04 

1 . 70500E- 10 

.•88, 1 1 1 

0. 389278 

1 . 00600E-03 

1 , 82500E -10 

263. 01 1 

0 . 870034 

1 . 090228-03 

1 . 93500E-10 

.-•68. iij i 

0. 66365 

1 . 1 66398-83 

2. 05500E-10 

??3. 01 1 

8, 660806 

1 , 26 209 E -03 

2,215008-10 

2?C. 81 1 

0. 840329 

1 . 356268-08 

2. 32500E-10 

283 .011 

6. 866562 

1 , 46228E-03 

2.58500E-1O 

288 ,111 

0.83721? 

1 . 60 1 368-08 

2.73500E-10 

293.011 

0.835204 

1 > 7 46088—08 

2. 975Q0E- 10 

298. 01 1 

0.835093 

1 , 88132E-03 

3.205O0E-10 

303. 1 1 1 

0 , 853636 

2. 01989E-03 

3. 515D0E-10 

308 .211 

Q. 83878 

2.21561 E-03 

3, 75500E-10 

313.211 

0. 820083 

2. 42981 E-03 

4. 06500E-10 

318.211 

0.791303 

2. 71022E-03 

4. 37500E-10 

323. 1 1 1 

0.778875 

2. 99892E-03 

4. 7S590E-10 

328. 1 1 1 

0.815549 

3.21 869E-83 

5. 35500E- 10 

333. 1 1 1 

0 . 8 1 5283 

3. 502 33 E-03 

5. 82500E-10 

338 .111 

0.801541 

3. 84981 E-03 

6, 29500E- 10 

343.011 

0.790576 

4 . 28764E-G3 

6. 9 1 500 E- 10 

348.01 1 

y ,i(? *' t r 

4. 74426E-03 

7.545B0E-10 

353.011 

0. 761998 

5. 35550E-O3 

8. 32500E-1O 

358.011 

0, 764126 

6. 03983E-03 

9. 41508E-10 

363.011 

0 . 79 5 9 9 2 

6. 62941 E-03 

1 . 87650E-09 

368 .011 

0. 0939665 

7.43381 E-03 

1 . 42500E-10 

373.111 

0.011 0205 

8. 31778E-03 

1. 87000 E- 11 

.;! y . . 1 1 

3. 9776 IE-03 

9. 1 1967E-03 

7.40600E-12 

387.911 

1 ■ 7 0 2 4 6 E — 0 3 

0.0112006 

3. 89000E- 1 2 

393. 1 1 1 

8.63274 

0.0123852 

3. 40000E-12 

398. 1 1 1 

6. 88854 

0 • 0 188321 

3. 03000E-12 

403 .111 

5. 0406 

0. 0165948 

2. 66080E-12 

408. 1 1 1 

4. 10607 

0.0194527 

2.54000E-12 

413. Ill 

3.40597 

0.0223433 

2,420001-12 

418.111 

2 . 8 1 bWfe 

0.0256764 

2. 30000 E- 12 

423.111 

2.41 086 

G.0284352 

2. 1800DE-12 

428.01 1 

2. 1 1866 

O.0323569 

2. 18800E-12 

433. 011 

1.82541 

O.0375549 

2. 18000E-12 

438. Ill 

1.50293 

0.042893 

2. 05000E-12 

443.011 

1 . 50563 

0 . 64553 1 4 

2. 18000E-12 

447.91 1 

1.35519 

0.0505858 

2. 1800SE-12 

453.01 1 

1.24237 

0.0582169 

2.30060E-12 

457.91 1 

1 . 1 3 £ & o 

0.0672G69 

2.42000E-12 

462.91 1 

1.04125 

0.0767097 

2.54000E-12 

468.811 

1 . 04615 

0.0838652 

2.79800E-12 

473.211 

1.02545 

0.092918 

3.O300OE-12 

483.111 

1 . 03746 

8. 106694 

3. 52O00E-12 

488.011 

0.813047 

0. 14542? 

3.76000E-12 

492.911 

0.672049 

0. 198866 

4 . 25000E-12 

497.911 

8.849991 

0.20015 

5.41000E-12 

502.811 

8.920151 

0 . 209837 

6. 14000E-12 

507.811 

O. 938106 

0,281 297 

6. 90000E-12 

512.811 

1.02053 

0 . 2484 8 

7, 90000E-12 

517.811 

0.971992 

ft O iJT O F. © 

v a *2. W W v 1 tl- 1 

8. 30000E-12 

522.911 

0.929114 

0. 307996 

9. 10000E-12 

528.811 

0.870898 

0.372256 

1 . 03000E-1 1 

533.01 1 

0. 849943 

0.436581 

1. 18000E-1 1 

537.911 

0.896957 

0.483816 

1 , 38000E-1 1 

542.811 

0.896335 

0.558054 

1 .58008E-1 1 

547.911 

0.908422 

0. 630023 

1 . 82000E-1 1 

552.911 

0.928412 

0 . f* U 1136 

2. 07000E- 1 1 

557.81 1 

0.900595 

0 . 806594 2 . 3 1 000E- 1 1 

ORIGINAL PAGE 19 
OF POOR QUALfTY 




134 . 779 
1 94 . 639 
186. 137 
:l 79 . 1 56 


1 68 . 84 
1 53. 126 
144.637 
133 . 5 ? 
82.3734 
115. 867 
76. 6394 


96.805 


<(• 


88.7974 
83.8733 
76.8922 
69 . 6288 
63. 886 
55,654 
52.5984 
48 . 1 868 
44.4628 


*ci 7 q 

•„* 7 • I S»* *»« 


32.5734 

£7.9123 

O F QIC O 
£ ■.» « o l © c. 

23.8762 


20 . 


bn 


18.5035 
17. 145 
18. 2152 
12.5848 
18.8345 
8 . 6997 
7.977 
8.70052 
6. 12186 


^38 


3.6879 

4.58108 

3.94189 

3. 49062 

2.92235 

2.71991 

3. 05052 

2. 22334 

1.96919 

1.3828 

1.34335 

1.3781? 

1 . 42838 

1.38494 

1 , £8133 

1.32095 

1. 13739 


1.02955 


1.0717? 


m qq 7 

r> « f? „■ W *— * 


2 of 4 


1 . 03756 
0. 98332 1 
1.07177 
1 . 80205 2 


... 


I53BEm 


.... L- 


■i l Mini. 
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M. 909432 

0.88521 2 

2. 5‘-*0uuE- 13 


567.93 1 

d.967179 

£i , 94 9239 

2. 9 2 0S0 E- 1 1 

1 . O0736 

572, 911 

0. 85G643 

1 . 1534 

3, 1 28008- 1 1 

0. 89? 94 1 

5??. 01 J 

0.860427 

1 . 35226 

3. 700001 -1 3 
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Time of 
28 AMU 
Sample, 
Secs 


Ratio of 
Dynamic Drop 
To Static 
Drop 







V. 


3.011 

1 . 1 3836 

8.211 

1.1048 

13.211 

1 . 10904 

18.011 

1.09493 

23.111 

1 . 85698 

2?. 911 

1.05434 

33.211 

1.05713 

3fc‘ ■ 2 1 1 

1 . 05566 

43.011 

1.04748 

48.011 

1.01945 

53.211 

1 . 02807 

58.011 

1 . 82061 

b ^ . Ill 

1.01297 

68 .011 

1 . O0851 

73. Ill 

0 .9961 3 8 

78 .111 

0.999746 

83.111 

1 . 00198 

88.01 1 

0. 976063 

93.111 

8. 976365 

98.01 1 

0.988718 

103.111 

0.974264 

108.111 

0.963905 

113.111 

0. 973965 

118.011 

0.967482 

122.911 

1.0292 

128.111 

1.01482 

133.011 

1 . 02935 

137.911 

1 . 03 1 26 

142.911 

1.07751 

147.911 

0.991286 

153.111 

1.01 3 1' 

158.011 

1.00521 

162.911 

0.990758 

167.811 

0.97901 

173.111 

0.965659 

178.011 

0.994789 

182.911 

0.991231 

187.911 

0.972804 

192.911 

0.971956 

1 98 .011 

0.94 96 3 8 

203.011 

0.928664 

208.01 1 

0, 947934 

213.011 

0. 930 C| 56 

218.011 

0.940067 

222 .911 

0.90854 1 


Baratron 

♦Corrected 28 

Ratio of Inlet 

Pressure at 

AMU Ion 

Transducer 

time of 18 AMU 

Current 

Pressure to 

Sample, Torr 

Amps 

Baratron Pressure 

1.51 145E-Q4 

3.51008E-11 

1403.48 

1.55737E-04 

3. 510S0E-1 1 

1386.47 

1 . 595S2E-04 

3.61000E-11 

1338.47 

1 . 65647E-84 

3. 70800E- 1 1 

1285.62 

1 . 7 1594E-04 

3 . 70080E- 1 1 

1242.99 

1 . 76674E-04 

3, 80000E- 1 1 

1211.8 

1 . 80844E-04 

3.98000E-1 1 

1198.58 

1 . 85739E-04 

4. 00000E-1 1 

1 143. 6 

1 . 91401 E- 04 

4. 09000E-1 1 

1 124.08 

1 . 966S5E-04 

4 , 89000E- 1 1 

1088.51 

2. 0455 IE-84 

4 . 29080E- 1 1 

1041 . 18 

2. 10850E-04 

4. 39800E-1 1 

1015.88 

2. 1 6795E-04 

4. 48008E-1 1 

1232.41 

2. 22615E-04 

4.58800E-11 

963. 225 

2. 3630 IE-04 

4. 680O0E- 1 1 

1 149.52 

2.38786E-G4 

4 , 87000E-1 1 

897.975 

2. 43146E-04 

4.97000E-11 

888. 797 

2 . 49602E-04 

4 . 97000E- 1 1 

846. 243 

2. 59566E-04 

5. 1780OE-1 1 

826.301 

2.65743E-04 

5.36000E-11 

G Ti iT O *7 O 
© v w • v i v 

2.74717E-04 

5. 46000E-1 1 

«"i * 

1 1 in I I* 

2.82755E-04 

5 . 56080E- 1 1 

764. 146 

2. 89397E-04 

5.75000E-1 1 

733.963 

2 . 96483E-04 

5. 85008E-1 1 

"7© © "7 © £ 

i' • i &D 

3. 04346E-O4 

6. 39008E-1 1 

689. 064 

3. 17837E-04 

6.58000E-1 1 

847. 1 

3. 228 74 E- 04 

6. 78000E-1 1 

667 . G75 

3. 31309E-04 

6. 970O0E-1 1 

801. 149 

3.43930E-84 

7. 56000E-1 1 

775.32 

3. 5456GE-04 

7. 17000E-11 

683.553 

3. 65579E-04 

7. 560G0E-1 1 

729.725 

3. 78419E-04 

7. 76000E-1 1 

701.833 

3, 93341 £-84 

7.95000E-11 

540.392 

4.88075E-04 

8. 15008E-1 1 

521.968 

4.23362E-04 

8. 34000E-1 1 

629.487 

4.4003SE-04 

8. 93G08E-1 1 

480.76 

4. 60904E-84 

9. 32000E-U 

459 . 036 

4. 79289E-04 

9. 5100OE-1 1 

446.405 

5.01818E-64 

9. 95000E-1 1 

416. 155 

5. 29108E-84 

1.02500E-10 

404. 088 

5. 51684E-04 

1 . 04500E-10 

285.801 

5. 81 760E-O4 

1. 12500E-18 

454.887 

6. 13432E-G4 

1. 1.6500E-18 

341.984 

6. 43988E-04 

1.2350OE-10 

331.654 £ 

6 • 879 J 6E-04 

1.27500E-1O 

295.7 


i 

i 


* Corrected for background by subtracting 3.5 E-12 Amps 
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2. 30000E-12 

5. 13802 

447.711 

1.40898 

0.054011 

2. 42000E-12 

4.8904 

452.811 

1.33593 

0.0597888 

2.54080E-12 

4. 1562 

457.811 

1.16497 

0.0685628 

, 2. 54000E-12 

4.46846 

462.811 

1.12384 

0.0780673 

2.79008E-12 

3. 19194 

468.011 

1.03069 

8.0887845 

2. 91008E-12 

3.49105 

477.711 

1.07785 

0. 102696 

3.52080E-12 

3.O5708 

482.711 

1 . 65833 

0. 1 11722 

3. 7600OE-12 

2.74632 

4 8 7 .811 

0.91674 

0 ■ 1 3 3 4 3 7 

3. 89008E-12 

2. 13248 

492.811 

0.886032 

0. 157227 

4.43008E-12 

1 . 99803 

497.811 

0.939755 

0. 173001 

5. 1 7000E- 1 2 

h. * G o C' S *4 

502.811 

0.871645 

0.204197 

5. 66000E-12 

1 . 66396 

507.811 

ft C* E! "? "7 ”7 
V • o -j o < \ i 

0.235358 

6. 39908E- 12 

1.55482 

512,811 

0. 908095 

ft O C! o P -*t -*i 

7. 40800E-12 

1 . 56537 

517.811 

0.87131 

0.299556 

8. 30000E- 12 

1 . 48302 

522.811 

0.85537 

0.341902 

9 . 3000GE-1 2 

1 . 36378 

527.7) 1 

0.886629 

0.383049 

1.08000E-11 

1 . 29833 

532 .611 

0.926694 

0.43775 

1.29000E-11 

1. 16713 

537.711 

0.904386 

0 . 497227 

1 , 43000E- 1 1 

1.2098? 

542.611 

0.928577 

0.556801 

1 , 63000E-1 1 

1.21258 

547.611 

0.908271 

0 . 630 1 28 

1 , 82000E-1 1 

1 . 098 1 9 

— 


- ■= 


, ... , 


2 of 4 



Uj 

a, q, 


552 . 1 1 
55? . 0 1 1 
562.91 l 
572 ,911 
577.711 
562 .611 
5:57.61 1 
69: .911 
69? .611 
692 . 51 1 


o , 9045 1 9 
0. 926992 
@ , 935043 
0 , 936503 
0 ,. 97 06 1 2 
0, 925394 
0. 33 05? 
U. 3? 3299 
0 . 9 2 3 
0. 959145 
0.922656 


8 , 7 1 9 736 

2. 07800C- 1 1 

1 . 0873 

0 . 80 1 1 06 

2, 36000E- 1 1 

1. 12143 

0.8744O9 

2.60000E' 13. 

3 . 23931 

1 , 9778? 

3. 21000E-1 1 

1 . 0741 1 

1 . I 9875 

3, 70000E-1 1 

1 , 1 3492 

1 . 35927 

4. 00000E~ 1 1 

0 . 997-37 

3 . 6625 1 

4 . 39800E-1 1 

0,99757 

1.88472 

5. 27000E-) 3 

J . 07249 

1 . 99389 

5. 85000E-1 1 

1 . 06283 


2.22239 
2 . 50843 


612.611 

0.953483 

2.75637 

617.611 

0 . 953666 

3.00726 

622.511 

0. 963245 

3.24832 

62 ? .511 

0.990748 

3.50729 

632. 611 

1 . 044 ? 

3.71745 

637.511 

1.80815 

3.85224 

642 .611 

1.00674 

4. 1075 

6 4 7 . 6 1 1 

1 . 00568 

4 . 6 £, 

652.511 

0. 980916 

4.56831 

657.511 

0.99547 

4.75424 

662.511 

0. 985965 

4.92765 

667.711 

1.08425 

5 . 08843 

672 . 611 

1.00441 

, hp 1 *p>^ 

677.511 

1.03345 

5,30977 

682.511 

1.01 596 

5.40121 

687.511 

1.04523 

5.49065 

692.611 

1 . 02908 

5.57681 

697 .611 

1 . 8338 ? 

5.64222 

702.611 

1.02808 

5.71846 

707.711 

1.02522 

5.81252 

712.511 

1.03459 

5.88146 

717.411 

1.01938 

5.96922 

722.411 

1.02423 

6.06372 

727.511 

1 . 03099 

6 . 1459 ? 

732.511 

1.01821 

6.22314 

737.611 

1 . 02353 

6.31368 

742.611 

1.02949 

6 . 39932 

747.611 

1.03499 

6 . 48682 

752.611 

1 . 03821 

6.58784 

757.611 

1.02188 

6. 69315 

762.511 

1 . O 0952 

6,77566 

767.511 

1.01714 

6.84803 

772.411 

1.0207 

6.94732 

7 ( i‘‘ .511 

1.01826 

7.05667 

782.411 

1 . 00256 

7. 16718 

787.411 

1.02657 

r • 2 >:> t C 

792.411 

1.02446 

t * J 0»£4<£ 

797.511 

1.05551 

7.46302 

802. 611 

0.998595 

7.57353 

807.511 

1.02537 

7 , 68244 

812.411 

1.01084 

7.79283 

817.511 

1 . 02805 

7.90713 

822.311 

1.01419 

8.01519 

827.511 

1.0173 

Jr.; " "l 1 ‘ rj ".«* 

« ft n. V 1 *' h> 

832.511 

1.02765 

8.36914 

837.511 

1 . 03348 

8 .321 99 

842.411 

1.02204 

8.41511 

847.511 

1 . 03829 

O n; o c "7 O 

o • -j ^ j i 

852.411 

1 . 02845 

8.6073 

857.311 

1 . 02233 

8.65881 

862 . 31 1 

1.01451 

8.72555 

867.411 

1 . 00423 

8.81487 

872.511 

1 .C 1873 

8. 93634 

877.51 1 

1.032 

9. 06523 


6 , 7 S 000 E -1 1 

7 . 360 O 0 E - 1 1 

8 . 34000 E-U 

9 . 12000 E -1 1 

9 . 95000 E -1 1 

1 . 10500 E -10 

1 . 2350 OE -10 

1 . 23500 E -10 

1 . 31500 E -10 

1 . 39500 E -10 

1 . 42500 E -10 

1 . 50500 E -10 

1 . 54500 E -10 

1 . 62500 E -10 

1 . 66500 E -10 

1 . 7430 OE -10 

1 . 74500 E -10 

1 . 82500 E -10 

1 . 82580 E -10 

1 . 85500 E -18 

1 . 85508 E -10 

1 . 89500 E -10 

1 . 93500 E -10 

1 , 93500 E -10 

1 . 97580 E -10 

2 . 0150 OE -10 

2 . 01500 E -10 

2 . 05500 E -10 

2 . 09500 E -10 

2 , 13500 E -10 

2 . 17500 E -10 

2 . 17500 E - 10 

2 . 17500 E -10 

2 . 21500 E -10 

2 . 2550 OE -10 

2 . 28500 E -10 

2 . 28500 E -10 

2 . 36500 E -10 

2 . 40500 E -10 

2 . 50500 E -10 

2 . 40500 E -10 

2 . 50500 E -10 

2 . 50500 E -10 

2 . 58500 E -10 

2 . 58580 E -10 

2 . 66500 E -10 

2 . 73500 E -10 

2 . 73500 E -10 

2 . 73580 E -10 

2 . 81500 E -10 

2 . 81500 E- 1 O 

2 . 81500 E -10 

2 . 81500 E -10 

2 .S 1500 E -18 

2 . 89500 E- 1 © 

2 . 97500 E -10 


0. 993476 
1.02574 
1 . 03 1 38 
1.04962 
1 . 82935 
1 , 03237 
1.05514 
1 . 03614 
1.0315 
1.02827 
1 . 0455 
1.04017 
1 . 83882 
1.04636 
1.0411 
1 . 04363 
3 . . 03658 
1.84913 
1.04416 
1.05422 
1 . 83355 
1.04987 
3 . . 04432 
1.03716 
1.03977 
1.04551 
1.03942 
1.04166 
1 . 04546 
1.0383 
1.03796 
1 . 6382 1 
1.04594 
1.039 
1.03904 
1.0382 
1 , 03643 
1.03418 
1 . 84056 
1.83292 
1 . 83878 
1.03843 
1.03016 
1 , 03675 
1.83495 
1 . 038 1 2 
1 . 04292 
1 . 0322 
1.03212 
3 . 03776 
1 . 03235 
1 . 03 3. 36 
1 . 02898 
1 . 02859 
1 . 03093 
1 . 02928 



tis2 .411 

1 . 81863 

9. 18421 

2. 97500E-10 

1 . 03344 


w v t' .411 

1 . 83 1 1 

9 . 3 1711 

3, 055000 IP 

1 . 02896 


892.51 1 

1 , 8152 

9. 46306 

3, 05 5 POE ~ 1 0 

1 . 03073 


397.511 

1 . 02328 

9 . fc.034 4 

3. 12500010 

3 « u t > y 4 


982. 51 1 

1 . 80755 

9.75339 

3. 1 25000 10 

1 . 02661 


987.411 

1.8178 

9. 90231 

3. 20500E- 10 

1 .02351 


9 1 2 h 1 I 

1 . U 8 

in, 0482 

3. 8 195000 1 0 

1 . 0266 


917.511 

1 . 0105? 

1 i. J 1 

3. 28500E-10 

1 . 02696 


922 .411 

1.01 388 

10.3858 

3. 36 5 00 E- 10 

J , 02664 


927.411 

1.80247 

10.5556 

3. 36500E- 10 

1 . 0 2 4 9 8 

932.411 

1,0101 8 

10.7241 

3. 44500E- 10 

1.02509 

P 

t 937.411 

1.81613 

10.8779 

3. 51500E-10 

1.03108 

i 942.311 

1.08155 

1 1 . 0363 

3.51 500E- 1 0 

1 . 02436 

\ 

947.311 

1.08759 

11.2198 

3. 59500E-10 

1.02194 


952.411 

1.01444 

1 1 . 392 

3. 67500E-10 

1.02288 

V 

. 957.311 

1.00126 

11.542 

3. 675O0E-10 

1.02282 


E 982.311 

0 . 986849 

1 1 .7106 

3. 675O0E-10 

1.02139 

£5 

987.311 

0. 993678 

1 1 . 8833 

3. 755O0E-10 

1.02067 

972.411 

1 . 00036 

12. 0553 

3. 83500E-10 

1.02403 


977.311 

1.80721 

1 C* 'It 1 

• iU • ■“* A 

3. 91500E-10 

1.02314 

982.411 

0.99308 

12. 3971 

3. 91500E-10 

1 |T| '"l '*1 ■*! 

A A r.' tl» l» K. 1 

It 987.411 

0.997456 

12.5634 

3. 98500E-10 

1.02174 

«*• 

992.411 

1 . 6041 

12.7307 

4. 06500E-10 

1.02523 


997.311 

1 . 01838 

12.8981 

4. 14500E-10 

1 ■ 02436 

1 882 . 2 1 

0.997252 

13. G705 

4. 1450OE-10 

1 . 02305 

|| 

i 1807,21 

1.08248 

13.2532 

4. 22500E-10 

1.02694 

Iff 

1012.31 

1 . 80644 

13.451 

4. 30500E-10 

1.02138 

~K-.ii 

1817.41 

0. 990£3 

13.6713 

4, 30500E-10 

1 . 02346 

1822. 31 

0.991186 

13.8802 

4 . 37500E-10 

1.02195 


' 1827.31 

8 . 995737 

14.0694 

4 , 45500E- 1 0 

1 . 02308 

/ 

1 832 . 2 1 

£i „ 9 9 9 9 3 

14.262 

4. 53500E-10 

1 . 02876 

l 

1037.31 

0 , 9 8 6 1 3 6 

14.4615 

4. 5350OE-10 

1.Q2174 


1842.41 

0. 989734 

14.6631 

4.61500E-1O 

1 . 02228 

M 

i 1047.31 

0.993329 

1 4 . 8633 

4. 69500E-10 

1.0228 

II 

1052.31 

8 . 979626 

15.0712 

4. 69500E-10 

1.01966 

2y 

1057.31 

0.988774 

15.278 

4. 76500E- 1 0 

1.02001 

i 

1082.21 

1 . 02465 

15.4831 

5.04500E-10 

1.02041 


1067.31 

0. 985537 

15.7147 

4.92500E-10 

1.01784 


1072.31 

0.970347 

15.9607 

4 . 92500E- 10 

1.91935 

M 

1077.31 

1.00892 

16. 1919 

5. 19500E-10 

1.01924 

g 

1882.31 

0.995174 

16.4157 

5. 19500E-10 

1.02113 

w 

1087.31 

0 .981 34 

16.6471 

5. 19500E-10 

1 . 02039 

si 

, 1092.31 

0. 998075 

16.8721 

5. 35500E-1O 

1.01968 

n 

1 1897.31 

0.98494 

17.0971 

9|t 35500E-10 

1.01898 

Pi 

1102.31 

1.00111 

17.3234 

5. 51500E-10 

1,82124 

9 

1107.31 

0. 98623 

17.5849 

5. 51500E-10 

1.01883 


1112.31 

0.997227 

17.864 

5. 66500E-18 

■ 1.01738 


1117.21 

0.984191 

18. 1006 

5.66500E-10 

1.01889 

I 

1122.31 

0.970884 

1 C* OAO? 

A ’»* A •*’ “ w i 

5.66500E-1O 

1 . 02003 


1127.31 

0.985421 

18.5886 

5.82500E-10 

1.02158 


1132.31 

0, 972943 

1 O c« 7 
1 w « 0£ i 

5.825O0E-10 

1.02817 

.1 

1137.21 

0.985225 

19. 103 

5.98500E-10 

1.01643 


1142.21 

0, 969637 

19.4101 

5.98500E-10 

1.61702 


1147.31 

6. 980706 

19.672 

6. 13500E-10 

1 . 01998 


1152. 31 

0.967991 

19.9304 

£. 1350OE-10 

1.01765 


1157.21 

8.979204 

20.216 

6. 29500E-10 

1.01 r 0 8 

< 

1162. 11 

0.964547 

20.5232 

6.29500E-10 

1.01689 

\ 

1 1 6 < « 2 1 

0.974286 

20.8022 

6. 44500E-10 

1.61911 
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^ k -p 1 

Time of 
28 AMU 
Sample, 
Secs 


Ratio of 
Dynamic Drop 
To Static 
Drop 


£.91 1 

1.17893 

8.211 

1. 14033 

13.211 

1.09398 

18.811 

1 . 08442 

£3.011 

1 . 0886 

£8.011 

1.08642 

33.211 

1 . 08 967 

38. 1 1 1 

1 . 09056 

43.111 

1 . 0 8 4 1" i 

48.111 

1 . 06757 

53. 1 1 1 

1 . 06799 

57.911 

1 . 06866 

63.111 

1 . 85833 

68 .111 

1.05372 

73.111 

1 . 04 384 

78. 1 11 

5,05: 03 

83.111 

1.04 068 

88.111 

1 . 01097 

93.111 

). , 00406 

98.01 1 

1.01 669 

103.111 

1.01164 

108.011 

0.993123 

112.911 

6. 986971 


117.911 

1 . 08583 

123.111 

1.05291 

128.011 

1.08413 

133.111 

1 , 0668 

138.011 

1 . 83475 

142.911 

1 . 08266 

148.111 

1.02172 

153.011 

1.02133 

157.911 

1.01151 

163.011 

1.8152 

168.011 

0.994547 

173.011 

0.9991O6 

177.811 

1.00802 

182.811 

0.972571 

187.811 

0.964757 

193. 1 1 1 

0.983358 

197.911 

0.975493 

202.81 1 

0.969021 

207.811 

0.971865 

212.811 

0. 990223 

218.011 

0.863022 


Baratron ^Corrected 

pressure at AMU Ion 

time of 28 AMU Current 

Sample, Torr Amps 


28 Ratio of Inlet 
Transducer 
Pressure to 
Baratron Pressure 


1 . 

50102E- 

04 

1 . 

55183E- 

04 

1. 

61758E- 

04 

1. 

67252E- 

04 

1. 

71113E- 

04 

1 . 

75969E- 

04 

1. 

79942E- 

04 

1. 

83840E- 

■04 

1 . 

8934 IE” 

■04 

1. 

96988E- 

■04 

tU • 

01495E- 

•04 

£ » 

10084E- 

■04 


1 6766E- 

■04 

£ < 

, 22367E-04 

V , 

, 2S699E* 

-04 

•pi- 4 

, 36462E- 

-04 


. 43523E-04 


50679E- 

-04 

y 

57289E- 

-04 

iL 

63252E- 

-04 

o 

694 HE' 

-04 

■*l 

i c. 

79372E 

-04 


90 550 E 

-G4 

2 

97051 E 

-04 


06338E 

-04 

3 

15150E 

-04 

3 

2027 IE 

•™@4 

3 

30192E 

-04 


3.42294E-84 
3.531 13E-04 
3.62848E-G4 
3.76868E-04 
3.93526E-Q4 
4. 11065E-04 
4. 19002E-84 
4.34259E-04 
4- 59667E-64 
4.83206E-84 
5. 80984E-04 
5.25124E-04 
5. 48866E-04 
5.77523E-64 
6. i 1 369E-04 
6. 4 8 998 E— 04 


3. 61000E- 1 1 

2491.48 

3. 61000E-1 1 

2404.85 

3. 61000E- 1 1 

2282.24 

3. 70000E-1 1 

2263 . 23 

3, 80000E-1 1 

2 1 ? 0 . 2 1' 

3. 90000E-1 1 

2150.64 

4.000O0E-11 

2069.9 

4. 0900OE-1 1 

2068.77 

4. 19000E-1 1 

1932. 19 

4 , 29000E- 1 1 

1930.22 

4. 39000E-1 1 

1832.6 

4. 50000E-1 1 

1778.62 

4. 68000E- 1 1 

1479.58 

4. 78000E-1 1 

1690. 13 

4.87000E-11 

1 395 . 37 


5.07008E-1 1 


L vJ 'n. 1 V* k t» ■ fc •• 


5. 17O00E-1 1 

1314.91 

5. 17000E-1 1 

1495.47 

5. 27000E-1 1 

1247.98 

5. 4600GE- 1 1 

1429.72 

5. 56000E-1 1 

1191.01 

5.66000E-11 

1 323 . 3 

5. 850O0E- 1 1 

1289.66 

6.58000E-11 

1268.58 

6.58000E-1 1 

1036.88 

6. 97080E-1 1 

1203.56 

6. 97000E-1 1 

1000.92 

€. 97000E-1 1 

1130.26 

7.56000E-U 

1 u 8 5 . 1 3 

7.36000E-11 

1067.77 

7, 56000E-1 1 

875.67 

7.760O0E-11 

997.508 

8. 15O00E-1 1 

928.832 

8. 34000E-1 1 

928.962 

8. 54000E-1 1 

890.566 

8. 93000E-1 1 

854.751 

9.1200OE-11 

679.516 

9. 51O00E-1 1 

779.93 


1 . 08580E-10 
1.04500E-10 
1.08500E-18 
1. 14500E-1O 
1 . 23500E-10 
I .27580E-10 


636. 753 
707.681 
673.005 
639.949 
599.321 
488. 905 


* Corrected for background by subtracting 3.5 E-12 Amps 
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:-22. Ml 

S. 938 168 

6. S/M92E -04 

] . 31500E- 10 

531.057 


228.01 1 

6 k 93836 1 

■ . 28>!?.4t.”fci4 

1 . 39500E-10 

438. 188 

2 of 4 

23 3 . i- 1 1 

S. 81 2705 

7,653396-04 

1 . 425006- IS 

410,342 

. i • i 1 

8 , 9 J 1 904 

8. 09O ICE -04 

1 . 5O50GE- 10 

3"r'3. 412 


•i . i . j 1 

0 . 90 1 204 

S , 6,_ 1 86E-04 

1 , 565006-10 

4 1 8. 859 


„:4 7 .'-HI 

0, 905964 

9, 22535E-04 

1 . 70500E- 1 0 

403.217 


1 J i 

S. 9 16 *.-2 5 

, 5 9M US' '0.| 

J , 3 5 Ci Ml • ] 1.1 

.■.19. '24 


257. M 1 

0 ■ 8 8 8 0 4 

5 , 053 14E-02 

1 . 895006-10 

345 » 079 



0, 892046. 

1 . 129266 -"03 

2, Q5 5 00 E- 1.0 

279, 123 

■ 


0.877742 

1 . 21468E-03 

2, 17500E-10 

254.943 

i 

i7S.SH 

0. 874503 

1 . 30326E-03 

2. 3250UE-1 0 

285.215 


£ r ft » s n 

0.868637 

1 .41364E-03 

2. 50500E-10 

2 1 3 .919 


iS3.SH 

0. 846908 

1.54252E-03 

2, 66500E-10 

208. 01 1 

1 

i_! W w ■ fcj 1 1 

0. 86945 

1 . 63220E-03 

2. 89500E-10 

220. 959 


293.S1 1 

0.854896 

1 . 79187E-03 

3. 12500E-1O 

172.612 


297.911 

0.844633 

1.95293E-03 

3. 36500E-10 

159.391 

i> 

3S2.S11 

0.861181 

2. 69186E-03 

3. 67500E-10 

151.048 

■ 

307.811 

0.836315 

2. 29473E-03 

3.91500E-10 

153. 196 


312. 8 1 1 

0 . 84 1 659 

2. 50730E-03 

4, 30500E-10 

128 359 


318.011 

0. 857752 

2. 63742E-03 

4.61500E-10 

118.1 38 
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2.8146 


492.711 
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0.422138 

1 . 33000E-1 1 
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10 
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l 
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Time of 

Ratio of 

Baratron 

♦Corrected 28 

Ratio of Inlet 

28 AMU 

Dynamic Drop 

Pressure at 

AMU Ion 

Transducer 

Sampl e , 
Secs 

To Static 

time of 28 AMU 

Current 

Pressure to 

Drop 

Sample, Torr 

Amps 

Baratron Pressure 


3.411 

0. 749997 

9.41180E-06 

1 , 44O00E* 12 

35064 . 4 

8.711 

0.704304 

1.00224E-05 

1 .44000E-12 

34903.5 

18.511 

0.636265 

1 .20957E-05 

1 .57080E-12 

30 1 94 . 3 

23. 21 1 

0.594599 

1 . 29433E-65 

1 .57000E-12 

24 1 55 . 5 

28.311 

0. 598404 

1 . 38440E-85 

1 . 69000E- 12 

26604. 8 

33.411 

0. 537958 

1.64930E-85 

1 . 81080E-12 

19610.7 

38.411 

0.553336 

1.70977E-05 

1.93008E-12 

27370.4 

43.311 

0 , 555477 

1.7G318E-05 

1.93008E-12 
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48 .311 

0.526825 

1.79581E-85 
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1.541 16E-05 

2.85000E-12 
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58.41 1 

0.574561 
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0.64 3 944 

1.75085E-05 
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23857.5 

68.211 
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1 . 83 303 E- 05 

2. 30080E-12 

15528.5 

73.211 

0. 67765 

1 . 92418E-05 

2.66O00E-12 

22645.7 
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0. 6556 1 8 

2.08684E-05 

2. 79000E-12 

14356.5 
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3.03008E-12 
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3. 40000E-12 

15592. 1 

93.211 
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2. 35 865 E- 05 

3. 64800E-12 
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0 . 8 1619 9 

2. 3 36 27 E- 05 

3 . 89000E- 1 2 

13202.3 
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2.59608E-05 

4.01000E-12 
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108.41 1 

0 . r £ 5 8 £ 4 

2. 87030E-05 

4.25800E-12 

1 2766 . i' - 

113.311 

0 . f‘ 4 i'' 0 2 r 

2.78883E-03 

4.25000E-12 

15157.3 

118.111 

0.847419 

2.70718E-05 

4. 6800OE-12 

12639.5 

123.111 

0 . 811408 

2.97232E-05 

4.92008E-12 

15 167.7 

128.411 

0 . 860316 

3. 68254E-05 

5.41008E-12 

11599 

1 33 .311 

0.881755 

3. 28000E-05 

5. 90000E- 12 

11599 

138. 1 11 

0.90888 

3.31 155E-05 

6. 14000E-12 

i i o " 1 ':* c i 

A A W t" i 
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3.50232E-05 

6. 39000E-12 

O C* JL -■ . 

148.111 

0.888029 
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153.311 

0. 878836 

4. 12756E-05 

7.40000E-12 

8766. 12 

158.311 

0.879567 

4.40279E-05 

7.90000E-12 

■? 7 , O O 
1 A. in- • O 

1 63 .211 

0.886873 

4. 58761 E-05 

8.30000E-12 

8043.33 

168.211 

0.852777 

4.94348E-05 

8. 60830E-12' 

6223, 28 
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0.912951 

5. 15458E-05 

9.60000E-12 

6483.09 
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6.931542 

5.26220E-0S 

1.00000E-11 

6830 . 33 

183.311 
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1.05000E-11 

6067.77 

188.311 

0.853256 

6.49185E-05 

1. 13000E-11 

4795.58 
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0.862988 

6. 81626E-05 

1.20000E-11 

5562. 12 

198.111 

0.929935 

7.01882E-05 
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1.43000E-11 
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0.887772 

8.72419E-05 

1 , 5800OE- 1 1 

4090.85 

£18.311 
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if l .1 
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Ratio of 
Dynamic Drop 
To Static 
Drop 


Baratron 
pressure at 
time of 28 AMU 
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♦Corrected 28 
AMU Ion 
Current 
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Baratron Pressure 
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SUMS COMPOSITION CHANGE CALIBRATION 
BATA TAPE FORMAT 
OO0 SERIES) 


0 COMMENTS 

1 TIME 

2 INLET P. XBUCER 

3 BARATRQN PRESS. 

4 UAMS HSK WORDS <2 

5 AMU 32 <6 SAMPLES 

6 AMU 32 <2ND HIGHE 

7 AMU 28 <6 SAMPLES 

6 AMU 28 <2ND HIGHE 

3 AMU 18 <6 SAMPLES 

10 AMU 16 <2NB HIGHE 

11 AMU 14 <6 SAMPLES 

12 AMU 14 (2ND HIGHE 


<72 CHARACTERS) 

< SECONDS) 

< VOLTS) 

<TORR> 

> <U BIT DECIMAL) 

) <9 BIT DECIMAL) 

ST) <9 BIT DECIMAL) 

) <9 BIT DECIMAL) 

ST) <9 BIT DECIMAL) 

> <9 BIT DECIMAL) 

ST) <9 BIT DECIMAL) 

) <9 BIT DECIMAL) 

ST) <9 BIT DECIMAL) 


50 

TYPE 

I 

SIZE 

50 

240 

TYPE 

S 

SIZE 

120 

240 

TYPE 

s 

SIZE 

120 

240 

TYPE 

s 

SIZE 

120 

240 

TYPE 

I 

SIZE 

120* 2 

720 

TYFE 

I 

SIZE 

120*6 

120 

TYPE 

I 

SIZE 

120 

720 

TYPE 

I 

SIZE 

120*6 

120 

TYPE 

I 

SIZE 

120 

720 

TYPE 

I 

SIZE 

120*6 

120 

TYPE 

I 

SIZE 

120 

720 

TYPE 

I 

SIZE 

120*6 

120 

TYPE 

I 

SIZE 

120 


\ 


Page 1 of 2 


DATA CO LLECTION TIMING OFFSETS FOR COMPOS ITION CHANGE CALIBRATION, 
" 3-23-82 

■ "> 


General : 


S JSSSSSSe^^r 

offsets. 


Definitions: 

Let T n be tbe value reed fro™ the clock for a given five second group 
of data. (The "Nth” group) 

Note that the clock has an accuracy of ± 1 msec (for the 
duration of each run) and a resolution of 1 msec. However, 
due to data tape space restrictions, T n » as recorded, is 
off to the nearest 0.1 seconds. 


I J 


Offset Values: 

1) Clock Read - T„ (to 0.1 sec resolution) 

21 SUMS Inlet Pressure Transducer « T n + .052 seconds 
1 - time measured to "TRIGGER” comnand. 

3) Baratron Pressure ■ T n + .let seconds 

4) Peak Data 


For simplicity, assume that the time at which the 9 bit science 
estimated at no greater than 100 msec. 

Given the above, the time offset for a given scan step number 
(SSN) is: 


ssn 


(SSN) = -[(222-SSN) * .0135] -.977 seconds 
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Peak Data continued ... 

Assuming peak center scan step numbers of: 

80 for AMU 32 
101 for AMU 28 
194 for AMU 16 
215 for AMU 14 

The offsets will be: 

T ssn < 80 > “ ‘ 2 * 8940 second, (AMU 32) 

T ssn (101) ' -2- 6105 second, (AMU 28) 

T ssn (194) 3 - 1 ' 3550 second » ( AMU 16 ) 

T (215) - -1.0715 second, (AMU 14) 

ssn 
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1.0 PURPOSE OF poOR QUALITY 

The purpose of this test Is to determine the Instrument sensitivity to 
specific oases, the dynamic response of the Inlet system end to determine 
the time reqponse to gas composition changes at selected pressures. 

i , 

~2.0 ' SCOPE 

This procedure specifies the test methods, test equipment and data to 
\ , be recorded to effect the calibration of the SUMS Instrument. 

3.0 APPLICABLE DOCUMENTS 

3290635 Performance and Design Requirements Specification 

TP2374339 Calibration Station Molecular Leak Test Procedure 
BSR 4400 Test Plan for SUMS. 


4.0 


5.0 


PARTICIPANTS REQUIRED 

Bendlx Engineering Representative 

Quality Engineering Representative (optional) 


NASA Representative. 


EQUIPMENT REQUIRED 


Item 

Manufacturer 

UAMS Test Set (Small) 
Calibration Stand 
Nitrogen 

BxA 

BxA 

Matheson 

Oxygen 
Test Gas 

Matheson 

Uotag.ClvMc. 

MKS Baratron 
Pressure Meter 

MKS Inst. 

Pressure Gauge 
0.1-20 mm Hg 

Wallace & 
Tlernan 

Pressure Gauge 
0-50 mm Hg 

Wallace & 
Tlernam 

Pressure Gauge 
0-200 mm Hg 

Wallace & 
Tlernan 

Pressure Gauge 
0-800 mm Hg 

Wallace & 
Tlernan 


Part Number 
or Model 

fit* 

Serial 

No. 

CaT 1b. 

Due 

Date 

2373400 

1 

N/A 

N/A 

N/A 

1 

N/A 

N/A 

Research 

AR 

N/A 

N/A 

Purity 

Research 

AR 

N/A 

N/A 

Purity 
80$ N 9 , 


N/A 

> 

20$ oi 

(sr-to.ftO 

210 

l 


N/A 

FA160 

i 

46/2? 

N/A 

FA160 

l 


N/A 

FA160 

l 

j 

N/A 

FA160 

l 

<2si nv 

N/A 
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Part Number 


Serltl 

Due 

item 

Ion Gauge Controller 

Manufacturer 

or Model 

fit* 

No. 

Date 

Varlan 

971*1008 

1 


IL’Z*- 

(Plenum chamber) 

Ion Gauge Controller 
(Calibration chamber) 

Var tan 

971*1008 

.Ltotu 

> 

* 

lhz& 

Ion Gauge 
(Plenum chamber) 

Varlan 

971-5008 

1 

«■*»«* 


Ion Gauge . 

Varlan 

971-5008 

1 


— * 

(Calibration chamber) 

Ion Pump Controller 
(Calibration station) 

Varlan 

921-0066 

1 

ItUHl 

N/A 

Ion Pump Controller 
(Gas manifold system) 

Varlan 

4 

921-0062 

1 

mmm 

N/A 

Calculator 

HP 

9830A 

1 

N/A 

N/A 

Printer 

HP 

9866A 

1 

N/A 

N/A 

Calculator Plotter 

HP 

9862A 

1 

N/A 

N/A 

Cassette Memory 

HP 

9865A 

1 

N/A 

N/A 

SUMS GSE Interface Unit 

BxA 

N/A 

1 

N/A 

N/A 

1 Torr Baratron Head 

MKS 

310BHS-1 

1 


N/A 

100 Torr Baratron Head 

MKS 

310BHS-10Q 

1 

— 

N/A 

Servo Valve 

MKS 

245 

1 


N/A 

Servo Valve Controller 

MKS 

244A 

1 


N/A 

Range Multiplier 

MKS 

17QM-6C 

1 

«**•»* 

N/A 

Digital Readout Unit 

MKS 

170M-270 

1 


N/A 

Head Selector 

MKS 

170M-34C 

1 


N/A 

Data Logger 

Fluke 

2240C 

1 


mmm 

Equivalent Items may be sutstltuted. 
must be listed below prior to testing 

These and any additional 

• 

Items 

DVM 

Plukc 

So2*A 

1 

52VV5- y-/ 

E.C c order 

HP 

2WA 

I 
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1 6.0 PROCEDURE 
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! ) 
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WARNING Of POOR QUALITY 

Never turn on SUMS Instrument power without 
first verifying sensor pressure Is less then 
3 x 10“** Torr. Higher pressures will reduce 
filament life and may cause burnout, j 



NOTES : 

1. The analysis of data required In this TP Is not a constraint 
upon continuation of testing. 

2. During this test It Is required that the molecular leaks be 
calibrated per TP2374339. 

3. To Insure that valid data Is taken during this test; the printer, 
strip chart recorder, oscilloscope, and DVM may be used at any 
time at the direction of the test conductor. 

6.1 STATIC CALIBRATION 

6.1.1 Test Set-Up 

6. 1.1.1 Verify that the SUMS instrument Is mounted onto the calibration 

station, via the Inlet simulator and that equipment is connected / 

In accordance with Figure 1. * 


6. 1.1. 2 Verify or connect thermocouples to each of the following four 
areas. Also record channels on the Fluke data logger which 
will record these temperatures. 


Vacuum station near Inlet simulator. 

Channel number 5 H 


SUMS Inlet system tube near Inlet 
simulator. 

Channel number / ~L 




Calibration panel large leak. 

Channel number 


Calibration panel variable volume 
4* Channel number 

. Vacuum* ♦'tafiavv ia//M/«#< 

6. I. 1.3 Turn on Fluke data logger and verify all thermocouples are ov;C<«*. 
giving valid readings. 




hL 

as. 


/ 
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6. 1.1.4 Verify or perform Interconnection of SUMS and GSE In accordance 
with Figure 2. 

6.1.1. 5 Verify or turn ON the power for each Ion Gauge Controller. 

6.1.2 SUMS and Inlet Simulator Pump Down 

6.1.2. 1 Verify that the calibration chamber pressure Is < 1 x 10'** torr. 
Record reading. 


Verify or perform the following: 


y mi" 1 V 


s' 






6. 1.2. 2 Using the.cryopump and Ion Rump, pump down the Inlet simulator to 

< 1 x JO"®. Record reading from calibration chamber pressure gauge. 



orr 


Torr 


ffe (**<-*■ T -T* *-f*S x 

H'SAXijQ V mTD <TtoStfT> v/j ? i 
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6. 1.2. 3 Pump down liquid helium pump. OF POOR QOAL 

I * 6. 1.2.4 Close off liquid helium pump. 

6. 1.2. 5 Adjust the zero, span end full scale settings on the MKS baratrons 
- and the MKS control valve. 


^ 


6.1,3 Initial Test Equipment Adjustments 

6. 1.3.1 Set the clock source switch on the upper panel of the UAMS test 
set to "CLK EXT". 



6. 1.3. 2 Set the power configuration switch on the lower panel of the 
UAMS test set to "SUMS" 

6. 1.3. 3 Move the "Instrument" and "Test Set" power switches on the lower 
panel of the UAMS test set to the ON position. 

6. 1.3. 4 Set the two power supplies in the lower panel of the UAMS test 

set to 28,0 V. This voltage may be measured at the terminals on 
the front of each supply. Instrument 

Ion Pump 


✓2 


Z&2J 

Zfl.2. V 


6. 1.3. 5 Verify that the Inlet system Is connected to the SUMS electronics 
package. 

V'rlfy that the valve control select switch on the GSE I/F is 
In the "GSE" position and that all valve switches are In the 
"CLOSED" position. 




6. 1.3.6 




s 



WARNING 

Never operate the valves unless the SUMS 
Instrument Is connected to a vacuum station. 
Exposure of the mass sensor to pressures in 
excess of 1 x 10“ 5 Torr may cause instrument 
contamination and/or filament damage. 


6. 1.3. 7 Turn on the GSE I/F unit power. 



6. 1.3.8 On the UAMS test set upper panel, push the number of frames 
switch until "CNT" lights. Push the "RESET" button. Push 
the STARV/DECODE switch to begin sending shift and enable pulses. 


6.1. 3. 9 Record the GSE I/F hour meter readings. 


Power A 
Power 8 


V3%JB!rs 
45 9i^ hrs 


m 
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6.1.3.11 

6.1.3.12 
f .1.4 

6. 1.4.1 

6. 1.4.2 


t 




6. 1.4.3 


OF POOR QUALITY 

Connect the test set to the calculator using the special HP cable, 

Verify the Plotter and Cassette Memory are connected to the 
calculator. 

Turn ON the Calculator, Printer, Plotter and Cassette Memory. — 
Calibration. General Instructions 

When . new 9« Is let Into the ws-inlet system the system first / 

must be evacuated per paragraph 6.6 of TP2374339. - — 

Whenever a aas Is changed set the emission current of the plenum 

Ionization gauge below the orifice plate so that Its reading ®9£ees 

with that of the ionization gauge In the calibration 

can be done when equilibrium Is achieved anywhere In the indicated 

rangeof IQ* 5 torr* 50* with both pumps shut off, the butterfly 

valve In the open position and the Inlet valves closed. — —— — 

NOTE: Nowhere In this procedure Is pressure he determined 

from Ionization gauge readings. This step of the pro 

cedure Is performed only to permit determination of the 
pressure ratio across the calibrated orifice so that 
small corrections can be made to the more accurate 
pressure determinations of this section. However, 
ionization gauge readings may be used as a tool to 
achieve approximate pressure settings. 

Chamber pressure is calculated according to the equation 


Pc 


So (1 - -yf) 


where: Pc 
P* 


chamber pressure, Torr 
Gauge Pressure of upstream gas, Torr 

leak conductance In liters/sec. as determined per TP2374339 
I-gauge reading In the plenum below orifice plate 

Chamber I-gauge reading 
Orifice conductance in i iters/sec. 

Chamber temperature in ®K or R 

Displacement meter temperature in same units a- ic. 
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Values of So In liters/sec. are tabulated below: 


.A' 6 * 


AMU 

Small 

~4Q°F 

Orifice 

+77*F 

+10Q ft F 

Large Orifice 
-40°F +77 C F 

28 

8.842 

10.00 

10.21 

44.17 

49.95 

32 

8.271 

9.354 

9.551 

41.32 

46.72 


+100°F 

51.01 

47.71 


At any other temperature, T(°F), the conductance can be calculated 
from the equation 

, _ c / T 4 459.4 J 

S T * S 77 i. 550 / 


where 


Orifice conductance at temperature T, 
Orifice conductance at 77*F (25°C) 


6. 1.4. 4 Calibration chamber pressure stabilization. Before taking any 
science data with the instrument, the pressure in the calibra- 
tion chamber as determined by Its Ionization gauge must have 
been stable for at least 8 minutes. 
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6,1.5 Wltrogtn Cat Calibration 

The SUMS instrument will be calibrated over a pressure range from 1 x 10‘ 6 torr 
\ to 20 torr. In order to achieve this dynamic range, the SUMS Instrument and 

the calibration are operated In several configurations. For those pressures 
at the inlet of I x IQ -3 torr and below the ranoe valve on the SUMS Instru- 
sent is open. Above 1 x 10“ 3 torr the range valve is closed. In order to 
- protect the SUMS Instrument the instrument should never be exposed to an 
'Inlet pressure greater than 1.2 x 10‘ 3 with the range valve open. The 2 
calibration system operates as a dynamic flow through system up to 10 torr. 

For pressures up to and including 10 torr the system is pumped through the 
60 1/s orifice and the pressures are determined by the known callbgated leak 
end corrections calculated from the ion gauge readings. Above 10 jtorr to 
3 x o 10"* torr, the system is pumped by the 10 1/s orifice. From 10 torr to 
10“* torr the calibrated leak Is no longer used, and the gas Is admitted 
via the MKS valve Into the Inlet plenum which has been partially Isolated 
via the throttlng valve. The pressure Is measured via the 1 torr baratron 
head. The ion pump Is still operating. From 3 x 10 torr to 20 torr the 
pressure is set statlcly using the MKS valve. The Ion pump is off and 
the pressure is read using the l.torr and 100 torr fearatrons as appropriate. 

S./Vy/r 4 <p ^$.>7o*v 

6131 CALIBRATE THE LARGE VIKINC INLET 10* FOR NITCXEN PER S.1? */ O'* © ¥¥Z Jorr 

1P2374339. RECORD VALUE URL S ‘ e 4 VOTo^y J 

4152 CLOSE VALVE V3& ~ 


6152 

6193 


VERIFY OR EVRCURTE THE ORS INLET SVSTEH PER PARAGRAPH 6 6 
OF 172374339. VERIFY TOQTTL1NG VfiLVE fit SUB PLENUH IS OPEN. kL 


6154 VERIFY TOT VHLVE VI IS NOW CLOSED, 




6153 VERIFY TOT TIC REGULATOR AND VRLVES ON DC NITROGEN TAW 
HRVE BEEN PRQFERLY FlUStCP WITH NITROGEN AH 1 THAT T>£ QftS 
SUPPLY LltC BETWEEN THE BUCK VHLVE f» THE CALIBRATION ^ 

STAND lti£T IS NON EVACUATED. — 

ADJUST ION GUAGES PER PARAGRAPH 6 1 4. 2 

6 > 5 7 TIC CALIBRATION CHAffiER DOW TO A PRESSURE <« 2 X 1M 0 

TOR RECORD THE PRESSURE 6.7 10® — TOR 

w/ «■© 

6151 TON ON TO •SUBS ION Pllf POMER*. 

6159 WEN THE SUHS INLET. RANGE AND PROTECTION VHVES. 

61511 VERIFY THE INSTRUMENT SENSOR INTERNAL PRESSURE IS LESS TON ^ 
OR EQUAL TO 1 X 16-3 TORR 


613 U TURN ON THE "SUNS INSTRUMENT POkCR’. 

6 1 3 12 VERIFY TOT TIC NITROGEN STATIC CALIBRATION TAPE IS INSERTED ^ 
IN TO tf9638 CHXULATOR. 
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11114 


MBIT » niHJTES MINIM FOR THE INSTRUMENT ION SOURCE 
TEMPERATURE TO STABILIZE. 


RECORD THE OUBRATION CHAMBER AND TO QMS INLET SYSTEM 
TEMPERATURES USING TO FLUKE DATA LOGGER. 

TIZ. CALIBRATION CHATCR 2£l£kg F 
T | % QRS INLET SVSTEA TLSttt F 


11119 VERIFY THE SPECIAL CONDITIONS OF TABLE 1111 WMI KEN SET. -Z- 


fa'**** o* of 8;/o Uvs 

I- io-ez 


TIT 77 5 
T W 77. ** 
T / S5.J 


llllfi 


11117 


mis 


ON TIC HP963B TYPE LOAD •< EXECUTE* FOLLOWED BY ML EXECUTE. 
THE PROGRAM IS INTERACTIVE K CERTAIN TO COMPLY NITH (11 
CALCULATOR REQLESTS THROUGHOUT THE TEST. 

VERIFY TOT TO CHFVtER PRESSURE AS READ ON TO ION QUAGE HRS 
KEN STABLE FOR AT LEAST t MINUTES, 

FILL IN TO REQUESTED DATA IN TABLE 1 1 1 1 AND TABLE 1116 
AS TO FOLLOWING STEPS ARE PERFORMED: 




PRESS 

(TORR) 

RESIDUALS 


CHfWER PRESS RECORD DATA 
STABILIZED ION PUP THIN 
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K CERTAIN NOT TO PROCEED UNTIL TO M9638 HRS TAKEN DATA FOR 
BOTH FILAMENTS. 

1 11 19 VERIFY TOT VALVES VI V7, VI VU. Vlfc V& AND V22 ARE OPEN. 

11120 CLOSE VN.VE VIA AND REMOVE TO IM6. 

Ilia VERIFY OR CLOSE VALVES V2, V4, V9, V13 (H> V14. 

11122 CLOSE VALVE VI 

Ilia OPEN BLACK VALVE AT NiTROGEN THU. 

11124 OPEN VALVE V4 


JfeC {aivtajj 


11129 TAKING DATA FOR A GIVEN PRESSURE POINT IS A FOUR STEP PROCESS. 

THESES STEPS ARE: 1) SET TO PRESSURE; 2) NATCH TO CALIBRATIW 
CHAMBER ION QUAGE M DO NOT PROCEED UNTIL TO PRESSURE IS STABLE 
FOR AT LEAST B MINUTES; 3) RECORD INSTRUMENT ION PUP CURRENT 
MONITOR VOLTAGE (AS READ FROM UAHS TEST SET) IN TABLE 1111 
4) LET TO HP9B30 CALCULATOR TAKE DATA FOR BOTH FIUKNTS. 

SETTING A PRESSURE IS ACCOMPLISHED BY SKH.Y OPENING VALVE 
V3 UNTIL TO DESIRED PRE5SURE IS REACHED ON TO NAUACE I 
HERMAN (URGES TON CLOSE VALVES V3 AH> Y4 (K> (UON AT 
LEAST I MINUTES AFTER TO PRESSURE ON TO ION QUAGE HRS 
STABILIZED. 
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FILL IN THE REQUESTED DATA IN TABLE 6 1 3 1 AS THE FOILWING 
STEPS ARE PERFORCD: 


PRESS 

(TIRO 

flXUMS 

3X16-6 

1X1*3 


SET PRESS CHAMBER PRESS RECORD DATA 
POINT STABILIZED ION FUf> THEN 

X . »// / 




MEN ALL DATA HRS BEEN TAKEN FOR TIC ABOVE THREE PRESSURE 
POINTS PROCEED TO THE NEXT STEP. 

613.26 VERIFY THAT THE CRYO PUP IS STILL COLD. 

613.27 REDUCE TIC PRESSURE UPSTREAM OF TIC LARGE VIKING LEAK BY 
OPENING VALVES W AND VI WEN THE PRESSURE ON TIC WALLACE I 
HERMAN OUAGES HRS BEEN REDUCED TO LESS THAN 46 TORR 

CLOSE VALVE VI AW PROCEED. 

613 26 SNITCH IN TIC SHU ORIFICE <16 L1TBS/SEC) AND VERIFY TIC 
SPECIAL COWIT IONS OF TABLE 6132 

61326 CONTINUE FOR TIC NEXT TWEE PRESSURE POINTS AS LISTED 
IN TABLE 6132* SETTING M PRESSURE AGAIN BY FIRST 
OPENING VALVE V4, SLOWLY OPENING VALVE V3 TO OBTAIN TIC 
DESIRED PRESSURE* THEN CLOSING BOTH V2 AND V4. BE SIRE 
TO STABILIZE THE PRESSURE PER PffiflGRAPH 6. 1 4. 4. MONITOR 
THE ION PUP CURRENT AW TL6N THE INSTRUMENT PWER OFF IF 
TIC MONITOR EXCEEDS SONY. RECORD DATA IN TABLE 6 1 3 2 AS 
TIE FOILWING STEPS ARE FERFQBCD: 


S’ 


PRESS 

(TORR) 

3X16-3 

1X16-4 

3X16-4 


SET PRESS GNAWER PRESS RECORD 
POINT STABILIZED ION PUP 

S' S' ^ 


”7 


5 


DATA 

TAKEN 


•T7' 

s 
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• V«lv< V2I e.U 4 *d 




C.1S.M CLOSE IFF IK VIKING INLET ISK BV aOSINQ VNLVE5 IB»W 
AND SET THE SPECIAL CONDITIONS LISTED IN TABLE 6L33. 


ope** 

p^f </»— . 

xS 


61331 




.31 CONTINUE FOR TIC NEXT PRESSURE POINT AS LISTED IN TABU 
6133. THE PRESSURE IS NW SET BY USING TIC tKS SERVO 
VALVE AW ITS CONTROLLER THE VALVE IWUT CCWTROL IS SET IKTIL 
THE *S DIGITAL READOUT SHOWS TIC DESIRED PRESSWC BE 
SURE TO WAIT AT LEAST 6 MINUTES FOR TIC PRESSURE TO STABILIZE. 

^ MONITOR THE ION PUMP CURRENT AW TURN THE IN5TRMENT P«R 
OFF IF THE MONITOR EXCEEDS 56ft*' RECORD DATA IN TABU 
6 1 3 3 AS TW FOUJWING STEPS ARE PERFORMED: 

A-Ltev *ucUv, «A« 

raiDOiATiON SIZE (CODE I0ENT HO. IORAVIING NUMBfcH 

IE KENDIX COCFORATION <17030 1 TP329Q64B 

A«fo*pnc* Operation* A V/U JO | 

ANN ARBOR. II CHI BAN SCALE lut IGHT |SHCET 13 


KkA J 41»~2 


PrtHurt “■>** */X/t>~ 0 TO'frfru<$ 4htr*tff:»y **h* u Jt** of**. 
B SET PRESS MWER PRESS WORD »Tft 


PfCSS SET PRESS 0*WER PKSS RB»j> WJ 
CTORR) PCMT STABILIZED ION POT WDi, 

i. (j^ j/ ^ </ L' 

1X11-3 -1- — 

115, 32 CLOSE TO SUNS RANGE VALVE IRC SET TO ffECW- COMMONS 
LISTS) IN TABLE 1154. 

c 4 IB CONTINUE FOR TO NEXT TO PRESSWE POINTS NS LISTED ___ 
IN TABLE 6,15,4. TO PRESSOT IS 

VALVE fK< ITS CONTROLLER. MONITOR TO ION IPOT WTW 

TO INSTRUMENT POMES OFF IF TO MONITOR EXCEEDS 5WV RECORD 
DATA IN TABLE 115 4 AS TO FOLLOWING STEPS ARE PESFQRUD: 




Jr< 


PRESS 

(TOR) 

3X»-3 

ixie-2 


SET PRESS CHATEERPRESS 
POINT STABILIZED 

✓ ✓r 


RECORD DATA 
10NPUHP WSH 

u'' j/s 

j/ 


11534 CLOSE TO IKS INLET VALVE AW SET TO SPECIAL COMMONS 
LISTED IK TABLE 1155 

1 1535 CONTINUE FOR TO NEXT SEVEN PRESSURE 

IN TABLE 1155 TO PRESSURES ARE NGM SET 5TRTICLV 
« JwUALLV MNItt TO IKS VALVE UNTIL TO DESIRED 
PRESSURE IS OBTAINED ft© TON CLOSING TO VALVE, BE 
SJli TO WRIT 8 MINUTES FOR TO PRESSURE TO SjMIJK 
MONITOR TO ION POT CURRENT AM) TON TO 1NSTROTNT 
POWER OFF IF TO MONITOR EXCEEDS 56MV. RECORD 
SATA IN TABLE 11 5, 5 PE TO FOLLOWING STEPS ARE PEFFOR!©: 

PRESS SET PRESS CWWER PRESS RECORD DATA 
. (TORR) POINT STABILIZED I»W W® 

^ Zl ^ ^ jg 

J 2 : 2 T 


• d O < 5(0 
4-;we, 

6CWO V«/v« 

IC'W 1 » A \*of * 
4-ivw« , 


cloxJ 

•JU&+. p+**l'*r* UJ+.* 
v«.ti>*4 4* tf.gx/0**T©*r. 
✓ v*/v« fcOAS 

^ 4k Cw ^O.VAV*l^ YtOf*&*td 

OmJI 

veJtuceJL 4« V.&ox/©** 

COM 6 

4n.k . 


WHT STOW® TOW W® •(t.UUv) 

^ ^ \74^ 

lOTV^/sec ** ;-&«.* cJi 

' ° vv fcjfr Mies 

V*Iye lf.4t ofCAA*. 

-ry" *4*J*;|i*< 


327*- 

iL536 CLOSE OFF NITROGEN SUFPLV. 

1 1 5 37 USING TO CVROPOT* REDUCE TO CALIBRATION OfffiER PRESSWE 
TO SI MICRONS OR LESS. 

11138 TURN ON TO MAIN ION Ptff PK> REDVCE PRESSWE TO 1 X 1M 

TORR OR LESS. 
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11139 OPEN TIE SU6 ffWE WLVE. 

11141 TURN THE SUNS WSTWEHT TOO OFF. 

DD OF NITROGEN OUBRATIQN 

J 

lit OXYGEN GAS QL1BRATIGN 



ORIGINAL PAGE IS 
OF POOR QUALITY 




THE OXYGEN CALIBRATION IS SIHILAR TO THE NITROGEN CflLIBWTTlOH 
EXCEPT TIC ION SOURCE PRESSURE SHOULD NOT EXCEED 2 X It'S TCRR. 
THIS PRESSURE IS INDICATED HCN TIC ION PW W*ENT flCNITCR 
AS READ ON THE UfftS TEST SET EXCEEDS ABOUT 7 IW. 


EU1 

1112 

1113 

it 14 
4113 


QUORATE TIC LARGE VIKING INLET LEAK FOR OMEN 
TP2274339. RECORD VHLUE HERE. 


CUBE VALVE VJ8, 


VERIFY OR EVACUATE THE 06 INLET SYSTEH PER PARAGRAPH 16 
OF TP2374339. VERIFY THROTTLING VALVE AT WtS PLBAH IS OPEN. 

VERIFY THAT VALVE VI IS NON CLOSED. 

VERIFY THAT THE REGULATOR AND VALVES ON M OXYGEN TAH 
HAVE BEEN HXOPERLV FLUSHED WITH OXYGEN AH THAT TIC OHS 
SUPPLY LINE BETWEEN THE BLACK VALVE AH THE CALIBRATION 
STAND INLET IS NON EVACUATED. 


s.ff- 

*/■£? VV5«0 T«»(r 


✓r 


e 


H^Tti.7 


1118 

1119 


^ WO 

✓ 5C"t op y«v 


1116 ADJUST ION SURGES PER PARAGRAPH 1 1 4. 2 


TORI KCORD THE PRESSURE. 

TURN ON TIC "SUNS ION PUP POUR'. 

OPEN THE SUKS INLET. RANGE AH PROTECTION VALVES 


(*• /• (*> / 


• 11110 VERIFY TIC INSTRUMENT SCKSOR INTEWAL PRESSES IS LESS THAN 
OR EQUAL TO 1 X tt-3 TORR. 

Hill TURN ON TIC *SUHS INSTRtlfNT PW. 

11112 VERIFY THAT THE OXYGEN STATIC CALIBRATION TAPE IS 1KSF7ED 
IN THE HP9638 CALCULATOR. 
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41413 WIT M HINUTB minimum for the instrwcnt ion source 

TEMPERATURE TO STABILIZE 


41414 


&U» 

41416 


41417 


416,18 


RECORD THE 01 JURAT ION CHAMBER M THE GAS WET SYSTEM 
TEMPERATURES USING THE FUME DATA LOGGER 

1 CALIBRATION CHHMBER 2Mm F 
Til GAS INLET SYSTEM 7fr,V Pffl F 

VERIFY THE SPECIAL CONDITIONS OF TABLE 4141 HFME KEN SET. 


T ‘I ?(*•£. 
-riV ? *-9 
ti ^ Sz.H 


ON THE HP9638 TWE LOAD t* EXECUTE. FOLLOWED BV RUN- OCCUTE 
THE PROGRAM IS INTERACTIVE K CERTAIN TO CQffLY WITH ALL 
CALCULATOR REQUESTS THROUGHOUT THE TEST. 

VERIFY THAT TIC CHAMBER PRESSURE AS REAP ON THE ION GUAQE HRS 
KEN STABLE FOR AT LEAST I MINUTES, 

FILL IN THE REQUESTED DATA IN TABLE 4141 fl® TABLE 4143 
NS THE FOLLOWING STEPS ARE PERFORMED: 




PRESS 

(TOR) 

RESIDUALS 


CHAMBER PRESS RECORD DATA 
STABILIZED ION POT TAKEN 


original 

Qf POOR QUAUTY 


K CERTAIN NOT TO PROCEED UNTIL TIE HP9B38 HRS TAKEN DATA FOR 
BOTH FILAMENTS 

4 1419 VERIFY THAT VALVES V4 W- V8- Vll V12. V21 A® V22 ARE OPEN 
4142B CUBE VALVE «B IK> REMOVE THE KNOB. 

41421 VERIFY OR CLOSE VALVES V2.V4.V9.VUfH) Y14. 

41422 CLOSE VALVE V3. 

41423 OPEN SLACK VALVE AT OXYGEN TANK. 

41424 OPEN VALVE V4. 


41425 TFKING DATA FOR A GIVEN PRESSURE POINT IS A FOUR STEP PROCESS. 

THESES STEPS ARE: 1) SET TIC PRESSURE; 2) HfiTCH THE CALIBRATION 
CHAMBER ION OUAGE AM) DO NOT PROCEED UNTIL THE PRESSURE IS STABLE 
FOR AT LEAST B MINUTES 3) RECORD INSTRUMENT ION POT CURRENT 
MONITOR VOLTAGE <AS READ FROM (JAMS TEST SET) IN TABLE 4143- 
4) LET THE HP9638 CALCULATOR TAKE DATA FOR BOTH FILAMENTS 

SETTING A PRESSURE IS ACCOTLI9CD BY SKM.Y OPENING VALVE 
V3 UNTIL THE DESIRED PRESSURE IS REACHED ON THE WALLACE I 
TIERHAN (WAGES THEN CLOSE VALVES V3 AND V4 AND ALLOW AT 
LEAST I MINUTES AFTER THE PRESSURE ON THE ION SUAGE HRS 
STABILIZED. 


jf C * 1 * aWtaAy 
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nil IN DC REQUESTED DATA IN TAKE (1(1 « DC FOLLOWING 
STEPS ARE FDCOBCD: 

PRESS SET PRESS QUEER PRESS RECORD MIN 
(TOW) POINT STABILIZED 1W POT TAKEN 

WH ^ ^ 

ttlt-3^ ZE^ T ^ 

IKN ALL MTN HRS"lEEN TAKEN FOR THE AKNE THREE PRESSURE 
POINTS PROCEED TO TTC (EXT STEP. 


0F poon Q uAUTT 


(1(8 VERIFY 1HRT THE CRVQ PUP IS STILL COLD 

(IS 27 REDUCE TIC PRESSURE UPSTREAH OF TNE LARGE VIKING LEW BY 

OPENING VALVES VA AM) VI HEN T>C PRESSURE ON TIE WALLACE I 
TIEOTfl OUNCES MRS KEN REDUCED TO LESS THAN 48 TOW 
CLOSE VALVE VI AM) PROCEED. 

(1(28 SNITCH IN TIE SWU ORIFICE <10 LITERS/SEC) WD VERIFY THE 
SPECIAL CONDITIONS OF TABLE (1(2 

(1(9 CONTINUE FOR THE NEXT TOO PRESSURE POINTS NS LISTED 

IN TABLE (1(2, SETTING TK PRESSURE NQRIN BY FIRST 
OPENING VALVE W, SLOWLY OPENING VALVE V3 TO OBTAIN TIE 
DESIRED PRESSURE- TIEN CLOSING BOTH V3 AND K K SURE 
TO STABILIZE TOE PRESSURE PER PARAGRAPH ( 1 4. ( MONITOR 
THE ION PUMP CURRENT AND TURN THE INSTRUMENT POUR OFF IF 
TIC MONITOR EXCEEDS TW. RECORD DMA IH TABLE ( 1 ( 2 AS 
THE FOLLOWING STEPS ARE PERFORMED: 


- U>fT 

At .fltt /X/0" * kJ* *■*' 

J?* U o#i/o •*»■*;<« 


PRESS 

(TOW) 


SET PRESS CUMBER PRESS 
POINT STABILIZED 


RECORD 
ION PUP 


MTA 

TWIN 


3X11-5 -JZL 

IXIM^. ^ .-jgT . —^y 

( 1 (3B aOSE OFF TOE VIKING INLET LEAK BY CLOSING VALVES VU AND Y12 
^ AND SET THE SPECIAL CBOITIONS LISTED IN THBLE (1(1 


(1(31 CONTINUE FOR TIC KXT FOUR PRESSURE POINTS AS LISTED IN TABLE 
(1(1 DC PRESSURE IS NON SET IV USING THE HKS SERVO 
VALVE MO ITS CONTROLLER DC VALVE INPUT CONTROL IS SET UNTIL 
DC WS DIGITAL READOUT SHOWS T>£ DESIRED PRESSURE K 
SURE TO WRIT AT LEAST • MINUTES FOR DC PRESSURE TO STABILIZE 
MONITOR DC ION PUMP CURRENT AND TURN DC INSTRUMENT POCR 
OFF IF DC MONITOR EXCEEDS 7W RECORD MTA IN TABU 
( 1 ( 3 AS DC FOLLOWING STEPS ARE PERFORMS); 


$ o **.©*t" ef-o 
w 1 

a* 

i j 
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■JF~ 

r 


I* 

► 

CCC32 


SET PRESS 
POINT 


CHfWER PRESS 
STABILIZED 


RECORD 
ION PUP 


mss 

(TO®) 

RUN 

WK 

3X11-3 

1X11-2 


CLOSE TIC ICS INLET VALVE AND SET IK SPECIAL CONDITIONS 
LISTED IN TABLE CIS. 4. 






O' 


CIS. 33 CONTINUE FOR THE «XT FIVE PRESSURE POINTS AS LISTED 
IN TABLE CIS. 4. THE PRESSURES ARE NON SET STATIO.V 
I V NfMJFUV OPENING TIC ICS VALVE UNTIL THE DESIRED 
PRESSURE IS OBTAINED AM) THEN CLOSING TIC VALVE. BE 
SURE TO WRIT 6 MINUTES FOR TIC PRESSURE TO STABILIZE. 
MONITOR THE ION PW CURRENT AND TURN THE INSTRUMENT 
POWER OFF If THE MONITOR EXCEEDS 7W. RECORD 
DATA IN TABU CLC4 AS THE FOLLOWING STEPS ARE PERFORMED: 



ORIGINAL PAGE I" 
OF POOR QUALITY 


msc [e A U t 4-;U. 

/Vlo+e .* CmI- i®**— 

f— 1 i > p ^(J*H« 

/ 35 * 4 . 

<Um.4y*\ «J wt4t | 

»to4t d i»s. 4t*U< 




PRESS 

SET PRESS 

CHFfGER PRESS 

RECORD 

(TORR) 

POINT 

STABILIZED 

ION PUP 

3X18-2 




1X18-1 



3X18-1 

j^ r 


1 




3 

/o 



C1C34 CLOSE OFF OXYGEN SUPPLY. 

C1C3S USING THE CWOT, REDUCE TIC CAL1BMT1QN CHAKER PRESSURE 
TO 9B MICRONS OR LESS. 

C1C36 TURN ON THE BAIN ION PUHP AND REDUCE PRESSURE TO 1 X 10-6 
TORR OR LESS. 


C1C37 OPEN THE SUNS RANGE VALVE. 

CLC38 TURN THE SUMS INSTRUMENT POWER OFF. 




END OF OKVQEN CALIBRATION 






t 

t 


I 


2-1-61. 


i\<r 

&17.1 


«YQEVNITROOEN MIXTURE BAS 0L1KAT1QH 

ORIGINAL PAGE If 

IK 02AQ HIXTIH CALIBRATION IS SIMILAR TO THE NITROGEN 0F P °° R QUU,1Y 

CfLieRATIQH THE ION SOURCE PRESSURE SHOULD NOT EXCEED 

i X 1M TORR THIS PRESSURE IS INDICATED WHEN THE ION PUP 

MREHT NOHITOR AS READ 0T4 THE UAHS TEST SET EXCEEDS ABOUT 

TIN. 

t 

CALIBRATE THE URGE VIKING IftET LEW FOR KMJ2 PER _(■ . _ 

TP2J74U9, RECORD VfLUE HERE. S+ £M.P J irn^rr * U ? x f* <2 X. 8 *F @¥07o*v 

(& T* 7 M't S bC'XtO'*'® lU.ti'P GMaTirr 


1172 CLOSE WL«V», 


C«ve> 


1173 VERIFY OR EVACUATE THE ORS INLET SYSTEM PER PARAGRAPH 1 $ 

OF TP2374B9. VERIFY THROTTLING VALVE AT SUMS PLEMJH IS OPEN 

1174 VERIFY THRT WLVC VI IS NON CLOSED. 


1173 


4^ 117? 


VERIFY THAT THE REGULATOR M> VALVES ON THE N2/TS TANK 
NAVE BEEN PROPERLY FLUSHED WITH W 02 AND THAT THE QAS 
SUPPLY LINE 6ETHEEN THE BUCK VALVE AND THE CALIBRATION 
STAND INLET IS NON EVACUATED. 

ADJUST ION (WAGES PER PARAGRAPH 1 1 4. 2 

PUP THE CALIBRATION CWWER DOW TO A PRESSURE <« 2 XI 
TORR. RECORD DC PRESSURE. % 


a.\*oy* oit* 

pJ». 

3^ Vik.Va 

mmrm 

v*(»t 4* ^t/oi 
*•+ rtfs/i v % 

C Orvt e.4*»ow\ 'kic'tw 

3^. a.ffUn bo< 

d ; *^m.4x> v 0 -( 

Ltorr tjpqgfo edcdtrfco**. 


1178 TURN ON TK *SU1S ION PUP PONER*. 

1175 OPEN THE SUtS INLET* RANGE AND PROTECTION VALVES. 


yju£:, torr i 

« ■ ' 




117 18 VERIFY TK INSTRUMENT SENSOR INTERNAL PRESSURE IS LESS THAN 
OR EQUAL TO 1 X 18-5 TORR. 


11711 TORN ON THE *SU6 INSTRUMENT POWER*. 

1 1 7 12 VERIFY THAT THE N2/02 STATIC CALIBRATION TAPE IS INSERTED 
IN THE HP9838 CALCULATOR 
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& 1 7.13 MIT H til KITES fllNItWI FOR TIE INSTROTNT ION SOURCE 
IWERATtK TO STABILIZE. 


L 1 7.14 RECORD TIC CALIBRATION OMQ AND THE OAS INLET SVSTEH 
) TDreWHJRES U5INQ THE FUJKE DATA LOQQER 

.. CT^ T>t CALIBRATION CHFWE? Z&ffiEQ F 

. T | J OHS MET SVSTEH 7XXDE0 F 


Til mVS-9'f 
T»y * 75-1 »f 


LI 7. 13 KRIFY THE SPECIAL CONDITIONS OF THOLE 1 L 7. 1 HAVE HEN ST. ZL 

LL7.IL (N THE HP9B3B TYPE LORD L EXECUTE* FOLLOH IV Wt EXECUTE. 

TIC PRQQRAM IS INTERACTIVE BE CERTAIN TO COTLY WITH Hi - 

OUT-ATOR REQUESTS THROUGHOUT TIC TEST. — 


/ TiS.*7f.«*F 


L 17.17 VERIFY THAT THE CHAWCR PRESSURE HS READ ON TIC ION OUAQE HRS 
KEN STABLE FOR AT LfitST • HINUTE5, 

LI 7. 10 Fill IN THE KWESTED DATA IN TABLE L L ?. 1 AM) TABLE L i 7. 6 
AS TIC FOLLOHINQ STEPS ARE PERFQRH: 
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CHAMBER PRESS RECORD DATA 

STABILIZED ION PUMP TAKEN 


PRESS 

<70RR> 

RESIDUALS 


K CERTAIN NOT TO PROCEED UNTIL THE HP9B38 HRS TfKEN DATA FOR 
BOTH FIUKNTS. 


LI 7. 19 VERIFY THAT VALVES VL V7, V8, V1L Y12, Vfc A» V22 ARE OPEN J 
L L 7. SO CLOSE VALVE VIS AND REMOVE THE KNOB. 

L 17.21 VERIFY OR CLOSE VALVES V2# VL V9* V13 AND Y14. 

LI 7. 22 CLOSE VALVE V3. 

L 17.23 OPEN BLACK VALVE AT M2/02 TANK. 

LI 7. 24 OPEN VALVE V4. 

LLP. 25 TAKING OATA FOR A GIVEN PRESSURE POINT IS A FOUR STEP PROCESS. 

HCSES STEPS ARE: 1) SET THE PRESSURE; 2) NATCH TIC CALIBRATION 
CHAMBER ION QUAGE AND DO NOT PROCEED UNTIL THE PRESSURE IS STABLE 
FOR AT LEAST I MINUTES; 3) RECORD INSTRUMENT UM POT COTENT 
MONITOR VOLTAGE <AS READ FROM UAK5 TEST SET> IN TABLE L L 7. L 
4> LET TIC HP9B38 CALCULATOR TAKE DATA FOR BOTH FILAMENTS. 

SETTING A PRESSURE IS ACCOMPLISH BY SURLY OPENING VALVE 
V3 UNTIL TIC DESIRED PRESSURE IS REACH ON TIC WALLACE A 
HERMAN OURGES THEN CLOSE VALVES V7 IW V4 AND fiLUAi n? 

LEAST I MINUTES AFTER TW PRESSURE ON THE ION QUBGE HAS 
STABILIZED. 


ARE OPEN 


m C woM ^ 

^ C U/ZLS 
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fill IN THE REQUESTED DATA IN TABLE f 17.1 A5 THE FOLLOWING 
STEFS ARE PERFORMED: 


ORIGINAL PAGE 18 
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PRESS 

(TOW) 


SET PRESS CHIWER PRESS 
POINT STMILIZD 


m jy i«h -4- -H/ 

MK 

v IXIH ^ ^ 

WEN ALL ORTA HRS KEN TAKEN FDR TIC (BEWTWEE PRLSSUffi 
POINTS PROCEED TO TIE NEXT STEP. 

A17.2S VERIFY THRT THE CRYO POT IS STILL COLD 

A 17. 27 REDUCE THE PRESSURE UPSTREAM OF THE URGE VIKING LEAK BY 

OPENING VALVES ¥4 AD VI NHEN THE PRESSURE ON THE HfLLACE I 
HERMAN OUBOES HRS SEEN REDUCED TO LESS TOW 48 TOW 
CUBE VALVE VI M> PROCEED. 

A 1 7. 21 SNITCH IN THE SHALL ORIFICE OB LITERS/SEC) AND VERIFY TIE 
SPECIAL CONDITIONS OF TABLE A 1 7. 2 

A 1 7.2) CONTINUE FOR THE NEXT THREE PRESSURE POINTS AS LISTED 
IN TABLE A L 7. 2 1 SETTING TIC PRESSURE AGAIN 6V FIRST 
OPENING VALVE V4, SUMY OPENING VALVE V3 TO OBTAIN THE 
DESIRED PRESSURE. THEN CUBING BOTH W A» V4. BE SURE 
TO STABILIZE TIC PRESSURE PER PARAGRAPH A 1 4. 4. MONITOR 
THE ION PUTf CURRENT AND TURN THE INSTRUMENT PQKR OFF IF 
THE HONITOR EXCEEDS 9BHV. RECORD DATA IN TABLE 6.17.2 AS 
TIC FOLLOWING STEPS ARE POTWCD: 


RECORD 
ION POT 


DATA 

TAKEN 

X. 






FRES5 

<m> 

3X10-5 

DOM 

SCUM 


SET PRESS OfVQER PRESS 
?OINT^ STABILIZED 


zr -zr 


RECORD 
ION POT 


DATA 

TAKEN^ 


A 17. 30 CUBE OFF TIC VIKING INLET LEAK BY CLOSING VftVES VU AND VS2 
M SET THE SPECIAL CONDITIONS LISTED IN TABLE A 1 7. 3. 

A 1 7.31 CONTINUE FOR THE NEXT PRE5SURE POINT AS LISTED IN TABLE 
A 17.1 THE PRESSURE IS NON SET BY USING THE HK5 SERVO 
VALVE AND ITS CONTROUER THE WLVE INPUT CONTROL IS SET IWTIL 
THE HKS DIGITAL READOUT SHOWS THE DESIRED PRESSUE. BE 
SURE TO WIT AT LEAST • AIHJTES FOR TIC PRESSURE TO STABILIZE 
HONITOR THE ION POT CURRENT 1*0 TURN TIC INSTRUMENT POO 
OFF IF TIC MONITOR EXCEEDS 5 Off. RECORD DATA IN TABLE 
A 1 7. 3 AS TIC FOLIONING STEPS ARE PERFORMED: 







t> A +e z-3-fiz. 


PRESS 

(TUW<) 


SET mss WWERPICSS 
POINT nniUZED 


PECO® 

ION PUP 


1X10-3 -*V Jl _r_ __ 

»*<r» 12" ^ 

117.fi CLOSE DC SUB RANGE VRLIC AMD SET DC SPECIAL' CODITION5 
LISTED IN TABLE 11 7. 4 

C17.fi CONTINUE FOR TIC WOT DO PRESSIK POINTS PS LISTED 

IN TABLE 6, 1 7. 4. THE PRESSURE IS AQAIN SET NITH THE IKS SERVO 
WLVE AND ITS CONTROLLER MONITOR TIC ION PUP CURRENT AM) TURN 
TIC INSTRUCNT POWER OFF IF TIC MONITOR EXCEEDS SOW. RECORD 
DATA IN TABU 117.4 AS THE FOLLOWING STEPS FRE PERFORMED: 


PRESS 

(TORR) 

3X10-3 

1X10-2 


SET PRESS CHAMBER PRESS RECORD 
PUIMT STABILIZED ION PUP 


117.34 CLOSE THE IKS INLET WLVE AND SET TIC SPECIAL CONDITIONS 
LISTED IN TABU 117.1 

117.35 CONTINUE FOR T* NEXT SEVEN PRESSURE POINTS IB LISTED 
IN TABLE 117.1 DC PRESSURES ARE NON SET STATICLY 
ft HAHUALLV OPENING TIC IKS VALVE UNTIL DC DESIRED 
PRESSURE IS QBTfitttD AM) TIEN CLOSING TIC VALVE BE 
SURE TO HAIT 8 MINUTES FR TIC PRESSURE TO STABILIZE. 
MONITOR DC ION PUP CURRENT AM) TURN TIC INSTRUCNT 
POWER OFF IF DC MONITOR EXCEEDS 5BMV. RECORD 

DATA IN TABLE 117.5 AS DC FOLLOWING STEPS ARE PERFORMED: 

PRESS SET PRESS OffPER PRESS RECORD DATA 
(TORR) POINT STABILIZED ION PUP TAKEN 

3X18-2 

117.36 CLOSE OFF N2AK SUPPLV. 

1 1 7.37 USING DC CWOPUP, REDUCE DC CALIBRATION CHAfttR PRESSURE 
TO 91 MICRONS OR LESS 

117.38 DPX ON THE MAIN ION PUP AND REDUCE PRESSURE TO 1 X il-6 
TORR OR LESS. 
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NITROGEN CALIBRATION RJN 


SPECIAL CONDITIONS REWIRED THWJGHQUT TIC RUN FRW PRESSURE 

RESIDUALS THROUGH 1 X 10-9 TORR . 

1 LIQUID HELIUM PUMP VALVED OFF JtCy- 

Z I HIT THROTTLING VALVE OPEN 

1 CALIBRATION ION PUP ON 

4. tKS SERVO VALVE CLOSED -*0 
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TABLE < L 7. 2 


N2/D2 CALIBRATION RUN 


SfC!fL CONDITIONS REQUIRED THROUGHOUT THE RUN FROM PRESSURE 
3 X tt-3 THROUGH 3 X DM TOW 


1 

2. 

1 

4. 
& 

• £ 
7. 
A 

5. 
St 


LIQUID ICLIUn fW VfLVED OFF 
INLET THROTTLING VALVE OPEN 
CALIBRATION ION Pl*f> ON 
IKS SERVO VALVE CUSSED 
VALVE V38 CLOSED 

SHRLL ORIFICE <U LITWS^EC) SET IN CALIBRATION CHflfKR (IN) 
LARGE VIKING LEAK USED NS QfiS IliET _, r -*» 

RECORD LARGE LEAK VALUE FROM 1F2374339 .LITER 

SURS RANGE VfLVE OPEN (*.**> 

SUNS INSTRUMENT ION PW ON 



t CHANGE FROM PREVIOUS RUN. 


'n nominal 

CALIBRATION 

CHAMBER 

PRESSURE 

(TOW) 


TAPE A ! NOMINAL t CALIBRATION ! PLENUM 

FILE • ULLAGE ! CHAfKR • CHAMBER 

HmR • TIEFWN • ION OUAQE ! ION WAGE 
! PRESSURE ! PRESSURE • PRESSURE 

• (TORE) ! (TORR) ! <TORR> 

i i ! 


• WALLACE ! CALCULATED • BAR1TIWN 

! HERMAN ? CHAMBER * READING 

• PRESSURE I PRE5SIWE • 1 TORR HEAD 

! (TORR) I ♦/- 2K OF ! (TORR) 

• ! NOMINAL ! 

• ! (TORR) » 


3 Xit<5 


1 X Vhi 


I * V8 I U.03x/i>'*i o 


| “ s-w^j/sre 


3XtM 


\z.v f.zsx/oH ;3.©ox/o"*i *>• * 


/.5a/0^| V zza UoUx/o^\9,¥x/o^\ 2\e 1 /37x/^ 
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ORIGINAL PAGE IB 
OF POOR QUALITY 


TABLE & L 7. 2 


IC/02 OUBRflTlON RUN 




SPECIAL CONDITIONS REQUIRED Iff PRESORE CF 1 X lfr*3 TORR 

»• l umwn*!* 1 "”* — — • _____ __ . 

'gy *2. 1M FT WMTHING VflLVE I DILV O W SP OPfe- li 


LIQUID HELIUM PW*> VflLVED OFF 
INLET TWOmiNG VflLVE WflRL¥ W P 
CALIBRATION ION PUIP «*- © F P 
IKS VflLVE US® TO SET W£S3*E 
VflLVE Vtt CLOSED fltt V38 OPEN 
ORIFICE BUTTERFLY VflLVE OPEN 
VIKING INLET LEAK CLOSED 
ION SURGES OFF »€> NOT US® 

SUMS WHGE VflLVE OPEN 

SUNS INSTRUTHT ION PW ON 

PRIflflRY ICflSURQGff MflDE WITH BflRflTRQN 


CHANGES REQUIRED FROM PREVIOUS RW 


v^lyC ♦^o't 

t’vi ttlfaatk. 

*<•«*£. -ro-U/L 
a .' f&Zr 

C.'tyo 

Huifciict-e e «f 


) 


NOMINRL ! TflPE* ! 1 TORR 

CALIBRATION ! FILE I BflFBTRON 

CHRMBER ! NUMBER ! READING 

PRESSURE ! ! ♦/- BOX 

cm) ! ! * *»««■ 

! • <TORR) 

1 o© Tovt 

tltU-3 • Hi ! >■ 01 H<‘ 

! tf <*%?. 


5:yio“J 




3rx/o” J 

ip 


• cosy 

*X/©" 3 

Ht , 

$J7K/o 

1 . 9020 
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TABLE 117.4 


ORIGINAL PAGE la 
OF POOR QUALITY 


N2/02 CALIBRATION RUN 



SPECIAL CONDITIONS REQUIRED THROUGHOUT THE RN FROM 3 X IB'S TO 1 X 10-2 TORS 

1 

LIQUID ICllUH PUP VRLVED OFF 

_ . 


t 

WJET THROTTLING VfllVE NEARLV CUBED 

... 


1 

CALIBRATION ION PUP ON 

<— 


4. 

MS VALVE USED TO SET FRESSUE 

— — 


* 

VALVE «i aOSED IK) V» OPEN 

— — 


& 

ORIFICE BUTTERFLY VALVE OPEN 

— 


?. 

VIKING 1M£T LEAK CLOSED 

— 


1 

ION GORGES OFF IK) NOT USED 

— — 


• f. 

SUNS RIH3E VALVE CLOSED 

— 


ie 

SURS INSTRUCT ION PUP ON 

— 


si 

PRINARV HERSUREHENT HADE WITH BFRATRQN 



• OWGES REQUIRED FROR PREVIOUS RUN 



NQRINRL 

! TAPE 4 ! 1 TORR IOC) Tow 



CALIBRATION 

CHAMBER 

! FILE ! BflRATRON „ , 

• MJTKR ! READING 



PRESSURE 

i ! *- m 




! <TORR) 
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ORIGINAL page is 
OF POOR QUALITY 


K2/TB CALIBRATION RUN 


SFECIft GWITIONS REQUIRED TMROUQHOUT THE RUN FRW 3 X lf-2 TO 21 TORR 

t LIQUID HEUU1 PW VflLVED OFF 

• l CALIBRATION CHAMBER ION IW OFF 

• 3 IHF! THROTTLING VRLVE OPEN 

• 4. IKS VfLVE CLOSED AFTER (JSE 

91 VRLVE V31 CLOSED NO V38 OPEN 

f ORIFICE BUTTERFLY VRLVE OPEN 

7. VIKING INLET LEAK CLOSED 

0 ION QURGES OFF NO NOT USED 

9. SUNS RANGE VRLVE CLOSED 

10. SUNS INSTRUMENT ION PUT ON 

11 PRItfiRV MEASUREMENT MADE HITH BRRRTRON 

• GANGES REQUIRED FRON PREVIOUS RUN NOTE THIS IS fi COTUTRY STATIC CALIBRATION. 


NORINRL 

i 

WEI 

! 1 TORR 

{ 100 TORR 

CALIBRATION 

» 

FILE 

• BARATRON 

! MATRON 

CHfWER 

• 

HUGER 

! HERDING 

! READING 

PRESSURE 

■ 

• 


! V-20X 

! ♦/- m 

(TORR) 

1 


! OF NOMINAL 

• OF NOMINAL 


i 


! (TORR) 

• (TORR) 

3X10-2 

; 


i 

i 

» 


i 


i 

i 

1 X 10—4 

i 

i 

• 


i 

i 

i 

i 

3X0-1 

; 

• 


t 

i 

• 

i 

i 

1 

i 


t 

i 


i 

• 


t 

i 

3 

i 

• 


i 

i 
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ORIGINAL PAGE tS 
OF POOR QUALITY 


N2/02 CALIBRATION RUN 
ION PTH> CURRENT MONITOR CALIBRATION 


3 X 18-3 1 

1X18-2 ! 

3X18-2 ! 

ixi8-i ! 
3 X 10-1 ! 


3*10'* _ 

/J7x/»‘ y J 

sTia'’* J 


2 l 

2.7 

tS±B 


NOHINRL ! CALCULATED ! ION PUP CttKNTj 

CALIBRATION ! CALIBRATION 1 NONITOR <IW> * a l u 0 

PRESSURE 'PRESSURE • ™ V 

<T0RR> ! <TCRB> ! 

RES1WRS • y. 7A/ O* 8 * 2. I 

i k ii« i /./<>*/ zTl ©f*~_ 


3X18-6 ! 5.2/ * 2.2. 

— - y — 

i X 18-3 '‘I.OBxtv • Z.2. 



3X1HI 2,3 oge^_ 

ixjg-4 y.^x/Q-fj 2.sr jSittz. 

3X1M 3#z 

■ !!■■■■ ■ ■■ ! ■ « ■ ■ ■ ■■■ 1 J 1 I" 

1X18-3 !/.o/X/0 3 ! ^.5 ©P*~ 


QpCw 

Oft** 




£ CU*Mnd 
Q. TO 

o. o? 
o.o8 

QUO 

0-01 

©07 


O P^ /VN O ■ v I 


0.1^ 
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FILL IN DC REQUESTED DATA IN TABLE C17.1 NS DC FOLLOWING 
SHFS ARE PERFOKD: 


original page is 

OF POOR QUALITY 


SET ness CHffflE* PRESS (COT® DATA 
POINT SIMILIZED ION fW DUN 


) 


PRESS 

(TOR) 

1XUK 

3»M 

lXlt-5 


NHEN ALL DATA HRS BEEN TOKEN FOR DC ABOVE TWEE PRE59JC 
POINTS PROCEED TO DC NEXT STEP 

Cl 7.26 VCR1FV THAT DC CRVO PUMP IS STILL COLD. 

Cl 7. 27 REDUCE DC PRESSURE UPSTCEAH OF DC URGE VIKING LEAK 8V 

OPENING VALVES V4 IN) VI (MEN DC PRESSURE ON DC WALLACE I 
HERMAN OUAGES WS BEEN REDUCED TO LESS THAN 48 TORR 
CLOSE VALVE VI AND PROCEED. 

C 1 7. » SWITCH IN DC SHALL ORIFICE OR LITEK/SEC) AH) VERIFY DC 
SPECIAL CQCITIONS OF TABLE Cl 7.2 

C 1 7. 29 CONTINUE FOR DC NEXT TWEE PRESSURE POINTS AS LISTED 
IN TABLE C 1 7. 2. » SETTING DC PRESSURE AGAIN BV FIRST 
OPENING WIVE V4, SLQUV OPENING VALVE V3 TO OBTAIN DC 
DESIRED PRESSURE, THEN CLOSING BOTH V3 AH) V4. BE SHE 
TO STABILIZE DC PRESSURE PER PARAGRAPH 6. 1 4. 4 UNITOR 
DC ION PUW CURRENT AH) TURN DC INSTRUMENT POWER OFF IF 
THE UNITOR EXCEEDS WTV RECORD DATA IN TABLE C 1 7. 2 AS 
DC FOLLOWING STEPS ARE PERFORMED 

PRESS SET PRESS CHWER PRESS RECORD DATA 
(TORR) POINT STABILIZED ION PW TAKEN 

BOLD'S 

DttM 

BttM 

Cl 7. a CUBE OFF DC VIKING INLET LEAK BV CLOSIW VALVES VU AM) V12 
IK) SET DC SPECIAL CONDITIONS LISTED IN TABLE Cl 7.1 A 

Cl 7. XL CONTINUE FUR DC NEXT PWSSURE POINT AS LISTED IN TABE 
C 1 7 . lA DC PRESSURE IS NOW SET IV USING DC IKS SERVO 
WIVE AM) ITS CONTROLLER. DC VALVE IWUT CONTROL IS ST INTIL 
DC IKS DIGITAL READOUT SHOWS DC DESIRED PRESSHE BE 
SURE TO WAIT AT LEAST I MINUTES FOR DC PRESSURE TO SIMILIZE, 
MONITOR DC ION PUW CURRENT HD TUW DC INSTRUCT POO 
OFF IF DC MONITOR EXCEEDS 5BMV RECORD DATA IN TABE 
C L7.3flRS DC FOLLOWING STEPS ARE PERFORIED 


tve*< cr'v 2 ~^' 82 l. 
cle>s<r<l A |( 


L 
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1 


B,A 34 IB-2 


4 < ?-/ 


PRESS SET PRESS CHAMBER PRESS RECORD DATA 
<T0RR> POINT STABILIZED ION PIMP _ TAKEN 

1X10-3 

- — 

C 17.32 CUKE TIC SUMS RANGE VALVE AM) SET THE SPECIAL C001TI06 
LISTED IN TABLES. 17. 4. A 


3 


4* 




Va(v« Uifj i-% c(oi*J 
l©o/> ifv^o «oJf, 


s/nlv*. 

Clo»«j( *A\c+.U-j 


C 17.33 CONTINUE FOR THE NEXT TWO PRESSURE POINTS AS LISTED 

IN TABLE C 1 7.4.4 THE PRESSURE IS WAIN SET WITH TIC IKS SERVO 
VALVE AND ITS CONTROLLER MONITOR THE ION POT W5RENT ftC TON ^4 6./x/o" 3 To 
THE INSTRUMENT POWER OFF If THE MONITOR EXCEEDS 30HV, RECORD 
DATA IN TABLE & 17. HC FOLLOWING STEPS ARE PERFORICD: 


vr. 


A<* 


.r 


PRESS 

<T0RR) 


SET PRESS 
POINT 


ONCER PRESS 
STABILIZED 


RECORD 
ION POT 


DATA 

TAKEN 


1X10-2 ^ 



vk/ve , 

<x>Wev 


5 


) 


Cl 7. 34 CUKE TIC MS INLET VALVE AND SET TIC SPECIAL CODITIONS 
LISTED IN TABLE Cl 7. Si A 

Cl 7. 35 CONTINUE FOR THE KXT SEVEN PRESSURE POINTS AS LISTED 
IN TABLE Cl 7. 5. A TIC PRESSURES ARE NOW SET 5TATICLY 
»V NANUfLLV OPENING TIC MCS VALVE. UNTIL TIC DESIRED 
PRESSURE IS QBTMtCD AND THEN CLOSING TIC VALVE. BE 
SURE TO WIT 6 MINUTES FOR TIC PRESSURE TO STABILIZE. 
MONITOR THE ION PWP CURRENT AND TURN THE JNSIRUCHT 
POER OFF IF THE MONITOR EXCEEDS 50HV. RECORD 
DATA IN TABLE C17.^S TIC FOLLOWING STEPS ARE PERFORICD: 

PRESS SET PRESS CHFtfER PRESS RECORD OATA 
(TOR) POINT STABILIZED ION PW THEN 


3X10-2 
1X10-1 
3X10-1 
1 

^ 3o XT 

Cl 7.X CLOSE OFF WAJ2 SUPPLY. 

C 1 7. 37 USING THE CYRQPUMP, REDUCE TIC CALIBRATION CHAMBER PRESSURE 
TO 30 MICRONS OR LESS. 

Cl 7. 38 TURN ON THE BIN ION WF AND REDUCE PRESSWE TO t X it-S 
TOR OR LESS. 


ORIGINAL PAGE IS 
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y L ?B OPEN THE S»flS RANGE VALVE. 

0 1. 7.41 TURN TIC SIS INSTRIfNT WMER OFF, 


DO OF NnHOGEN/OXVQEM FIXTURE CALIBRATION 


SO OF SUHS STATIC CALIBRATION 
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TABLE 6. L ?. 3 A 


N2/02 CALIBRATION RUN 


SPECIAL CONDITIONS REQUIRED AT PRESSURE OF 1 X lft-3 TQRR 




LIQUID HEUUN PUP VALVED OFF 

INLET MOTTLING VALVE HEAAHMJLOSED ALL T >4 E to AY 

CALIBRATION ION PlIP ON (duT oF THE Puiu<£,\ 

IKS VALVE USED TO SET PRESSURE * 

VALVE V3i CLOSED AND V38 OPEN 

ORIFICE BUTTERflV VALVE OPEN 

VIKING INLET LEAK CLOSED 

ION QUAGE5 OFF AN^JQOSD 

SUNS RANGE VBL^JPEN J> 

SUNS INSTRUtQiT I0NPUTF ON 
PRINARY MEASURDfXT NAPE MITH BARATRON 


• CHANGES REQUIRED FFON PREVIOUS RUN 


(oof 


NOMINAL 

CALIBRATION 

QfflS 

PRESSURE 

<T0RR) 


TAPE 4 

FILE 

NUMBER 


! 1 TCRR 
! BARATRON 
• READING 
! V- 2BX 
! OF NONINfL 
! (TORS) 


/O o To fr 


vJvt cl o**«JI 

a. \(y 0t J~ 

C>.l04k X/ O'* T 


V-ooxto* 
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TflBLE 6 t7.4 


K2/CC CALIBRATION RIM 




SPECIAL CONDITIONS REQUIRED THROUGHOUT TT€ RM FROM 3 X 16-2 TO i X »-2™ 

1 UflUlO «LUJB fWP VflLVD) OFF Y 

i INLET 1WOTTUNG VPLVEJP** CLOSED 

l caiBRflTlON K« PW «h q^t ;Jp£ t t 0Sff< | 

4. IKS VIIVE USED TO SET PRESSES t 

5. VBLVE SQL *«B HP U» ^ 

6 . ORIFICE BUTTCRFLV VfcVE OPEN « C-*™ 6 * T“ ' 

7 ; VIKING INLET Iff* CUBED "^T 

e, ION OWES OFF AT© HOT USED 

J. SUMS HWQE VflLVE CLOSED ~Z*^\ 

10. SIMS INSTRUMENT ION fW ON 

H PRIMARY MEASUREMENT MfiDE WITH WRATRQN — 


u 44 e^ 


CHRNGES REQUIRED FROM PREVIOUS RUN 


|av^£ cJ'-awvb**' vtf 




NOMINPL 

CaiBPflTION 

CHAMBER 

pressure 

<TORR) 


TAPE I 

FILE 

NUMBER 


! 1T0RP 
! BflRfiTRON 
! READING 
! ♦/- 207. 

! OF NOMINPL 
• <TORR> 


1 fl / |y.* 2 .x/»** o,eo3 ^ 
ixie -2 ! \joOfit o l o.oo9o 


lOo *Tbyr 
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ORIGINAL PAGE 13 
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K2/Q2 CALIBRATION RUN 


SPECIAL CONDITIONS REQUIRED THROUGHOUT THE RUN FROM 3 X 11*2 TO 2Q TORR 

4 1 imiTrv un iim km ua urn nsr 


t LIQUID HELIUM PW VHVED OFF 

• l Oil BRAT ION CHfifttP ION PUMP OFF 

• t INLET THROTTLING VALVE MT C 

• 4. ITS VHLVE CLOSED AFTER USE 

5 VALVE V Q IOLOOP A W VMBPEN-V3I 
Vs A ORIFICE BUTTERFLY VHLVE OPEN 

5 *» uiviur tu rt inv fifteen 


y ?■ 

.4' ft 


?. VIKING INJET LERK CLOSED 

ft ION (URGES OFF AN) NOT USED 

9. SUNS RANGE VALVE CLOSED 

lft SU1S INSTRUMENT ION PUAP ON 

11 PRIMARY MEASUREMENT NSC WITH BARRTRON 


• CHANGES REQUIRED FROM PREVIOUS RUN NOTE THIS IS A COMPLETELY STATIC CALIBRATION 


favj& cMamMe* ii vaUeJ 


NOMINAL • TAPE I • 1 TORR ! IBB TORR 

CALIBRATION ! FILE ! WRATRON I 8ARATR0N 

CHAMBER ! NUMBER ! READING ! READING 

’PRESSURE ! \*/-ZK ! ♦/- 2TC 

\TQRR> ! * OF NOMIML ! OF NOMINAL 

! ( (TORR) ! (TORR) 


3 X ift-2 


. ui 
• 3 


;Z.WX/-o' o.o29o 


l x ift-i ! Hi 
! i 


\bOOSx 

I .A-/ 


! Y i tc ’ '■ 

JXift-i • tozs ft ! 

* s I /0-' ! 
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Systems Division 
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• 

TP»Mm| 

Calibration Station 


Molacular Laak Taat Procadura 

N* 1 at 

for tha VOting UAMS 
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Dm 


1.0 PURPOSE OF TEST 

* 

Tha purpoit of this tut li to titabliih tha molecular U*k r»t« of 
aach laak of tha calibration atation for aach epaciaa of the taat 
gaa and to determine tha linearity with preaaure. 


2. 0 SCOPE OF TEST 

It la eeaumed paraonnal familiar with tha calibration atation 
and tha nacaaaary procedure* will conduct tha taat. 


3.0 APPLICABLE DOCUMENTS 

PD6400445 Uppar Atmoag&ara Maaa Spactromatar 


4. 0 PARTICIPANTS 


Saa Work Ordar Operation* Shaat 


rtmniNAL PAQ* W 


a . a im 







WNtllTinOR 9 mUM 

Molecular Leak Toot Procedure 
for the Viking UAMS 

PMf — ' 4 

Mfl 


1.0 


Um 

Calibration Station 

Timor 

Pur# Gaaea; 


EQUIPMENT REQUIRED 

Manufacturer 


Nitrofon 

Oxygon 

■Axfon^, 

■OorttHHooWo 

M onow Mo 


8°T* //t/iof# o x 


Part No. SorUl Calib. 

»r Modol OtT No. Dot# 


nc , S? AL PAGE JS 
0F POOR quality 


i 

I 


Equivalent it# mo may bo aubomuted. Tbooo and any additional ttomo muot h. 
ttatod btlow prior to tootlag. 






4.0 

i/tX* 

SlXt 

^* 5 

*^^ 2.4 

•^1, 

' / "*'' 4.».4 


s. 


PROCEDURE 

V.r Uy that the *y*tem t* Id atandby condition*. fc •• J* *jj* 
•y.tem I* being pumped by III Internal vacuum ayifm, *•• 

Section 4.2 

Standby Condition (or Q»» W*» ®7 ,Uro 
Valve Vi CLOSED, 

, , .» ■<• ». • ■ • ■ ’ 

Valve* Vj through Vj^ Vj| t Vj.j OPEN. 

20 l/* Ion Pump RUNNING. 

ProMure, depending on condition of ga# Wet jy.tom Iprlor 
uko, otc.) should b. Uu titan 3 k 10 torr. 

Cat Supply valve* (Black) - CLOSED. 

Ga» cylinder ralvai - CLOSED* 

Regular Sat Handle* - BACKED OFF* 

Indicated gaa preaeur** 

High- La** titan 301 
Low - Lea* than 2# 

Low Pre.eur# (40-30 torr) L**k Calibration 
Turn Baratron ON. 

L „ulJ ,llro,« chill Ih. *n° r* t" *''•*•< 10 mta “'V ,#r 
all ■*•#• oaeapt hydrogen and helium. For the*e gave*, 
connect the mechanical pump with a liquid nitrogen cooled 
molecular ileve in the (oreline. 

Backfilling with deatred gaa. 

sr.:r: s,:-.v.v.vu^ - 

be need. 


4. 1. 4. 1 Remove nut from valve V jq. 
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Ha Sat. Me, 

TP2374339 1 A 


P»9», 


Dan 


./ 

tXsfS.7 

* / b'ST3.8 

y/l/£S 3 . 10 


^3.12 

t/C' / s' ' / £i . 13 

3. 14 

SsC<A.\. 15 

yyyx.i. 16 

17 

18 

19 

.20 


Opon gaa cylinder to bo uood and oat regulator at about S pal. 

Cloae gaa cylinder (aamt gaa ari.J. S). 

Open bleed valve to atmoephere of gaa cylinder until Input 
regulator preeeure dropa to about 50 pal. 

Ktptit etepa 6. S< 5 thru 6. 3. 7 two more tlmea. 

Reopen gaa cylinder and leave open. 

Slowly open the Black gaa eupply valve. Slowly open Vj (Inlet) 
and admit gaa to a preeeure of 20 torr, cloae V21 to 15 In P* 

V% to a preaaure of 40 to 50 torr. A minimum of 20 eeconde 
ehould be allowed for each of the 3 Wallace and Tierman gage a 
to reach full acale. Cloae and torque the valve after tfcia 
preeeure range haa been reached. 

Open Vj| for 30 eeconde and then torque cloaed. Torque valve 
V4 cloaed to 2 1/2 In lba. 

Walt 20 minute a. Reeet the clock, aet both micrometere to 10 
mllllmetera. 

Zero baratrox>>keep eet to appropriate acale. 

a... - V(> i v 7 

Walt 5 minutea. 

Reaero Baratron with large micrometer - keep email micrometer 
•et at 10mm. 

When the baratron la nulled, atart the clock- record email 
micrometer. , 

Maintain a null reading for 10 minute, or 10mm ^ «he mi«o- 
meter, which ever come, firat. adju.ting the amall micrometer. 


Tarn off clock when the baratron la again nulled. 
Open valve a V5 end V8r 


a. a ■ m 
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Me. 

TP2374339 

Calibration Sullen 

Molecular Leak Teat Procedural »^. V 
for the Viking HAMS — 


Kn. Na. 


.*.21 


.*.22 


^^^*.2* 

.23 

27 

.29 


.ii 

L'&sCCx .33 
xs&'sCx .*4 


4.1.13 


*^4^4.1 • 

*^Ch.x 

■tc. 


He cord the email micrometer reading and fee dock reading*. 
Calculate Soak rate per direction on Data Table. 

I 

.- * e ‘ ' * 

Alee determine whether thia effective teak rate !» acceptable 
by comparison with limit a In the table. 

If leak rat* la net accepuble. repeat etepa 4. ). 12 thru 4. 1*22. 
Open Inlet entire VII. 

*• . i 

Heeet (he dock and eet both micrometer a to 20 mlllimotcre. 

« 

Walt 10 minute a. 

Zero baratron. 

Cloae ealeee V i e nd V 4 . Vfc ^ Vy 

Quickly eot the large micrometer to IS millimeter*. 

Keep the Baratron on an appropriate ecal* (readable). 

j i 

When the Baretrop pajaea ft rough aero.'jitart tha, clock. 

He eot the Urge micrometer to 3 mllUmetere. 

When ft* Baratron again paeeee through eero, etop ft* dotk. 

Immediately open enlvee V5, end-VOi V(, f 

Record ft* Urge micrometer reading* and ft* dock reading « 
In appropriate table. 


High Proeeur* (400 torr) Leak Calibration 
Open rule* V4. , . 

Repeat etepa 4.*. 10 thru 4. *.*5 except at a preeaure nf 400 
to 300 torr. 


Caa Inlot eyatem 1* now ready for aea. 
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Calibration (nation 
Molecular l*ak Taat Procedure# 
for (ha Vikinf UAM£ 


fcystcroa DtvWon 


6 . 6.1 


6. 6.3 


6 . 6.5 


6. 6.7 
6 . 6.8 
6.6.9 

6. 6. 10 
6. 6. 10. 1 
6.6.11 

6.6. 12 
6.6.13 
6. 6. 14 

6.6.15 

6.6. 16 


lalat Syatam ovacuatim , 

Altar (ha Inlat ey#temha» hats calibrated and need lor 
(JAMS (rating, It should ha returned to tha ataadby condition 

aa follow#. 

Check to aoa If cryo pump or macbanlcal pump trap la full 
of LN2. 


6. 6. 2 Cloaa gaa cyllndar valve. 

6. 6. 3 Cloaa Black gaa eupply *dve. * 

1.6.4 Blead gaa inlat praaaura to 501 « 
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Open V2S. 


6. 6. 6 Open appropriate roughing valva V18, V19 or V20. 


Open VI. 3, and 11. 

Opan V4, When prcaaura la lea# than 20 torr, open W21. 

Whan the preeaure la leaa than 1 torr, open V9» V13 and V14 
alowly. _ . , 

Slowly open V2 to a 201 /a Ion pump currant of 15 ma maximum. 

Replace nut on valve V1Q.__ ; _ rj _ 

Slowly open V10 - Do not let Calibration Button praaaura exceed 
5 x I0**torr. 

Continue pumping until V2 and V10 are open. 

Continue pumping until VI can be doeed. 

If tha praaaura a riae whan VI «e doeed, reopen. 

If tha preaeuree decreaaaa whan VI ia el©#* A, it>aw cloaad and 
torque to 2 1/2 Inch pound. 

Switch 20 l/oac pump control unit to PRESSURE, Inlet ayatem 
ie now in atandby. 
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6.2 


/lS - 

2-2J-S2 


DYNAMIC CALIBRATION 

The dynamic calibration procedure admits nitrogen to the SUMi Inlet In 
controlled pressure rise from a pressure of approximately KT* to approximate! 


25 Torr. During the pressure rise the nitrogen 26 and *4 peaks, as measured by 
the SUMS Instrument, are recorded on tape. Two pressure profiles are run. The 


admission of the gas, the data taking and recording are controlled by the test 
configuration. The response of the Instrument from this test will be compared 
to the static calibration to determine the time response of the Instrument, 


In addition to the nitrogen peaks data, the following Is also recorded 
once every five seconds: one SUMS housekeeping word; the twelve UAMS house- 
keeping words; the Inlet pressure as measured by the baratron heads; the Inlet, 
pressure as measured by the SUMS inlet pressure transducer; and the time. 

Only six consecutive data points (single scan mode) are stored for each of 
the two nitrogen peaks. These points are selected by finding the Jar gest value 
for the peak and recording that value, the two values Immediately before It, and 
the three values lamed lately following It. 


This test Is run using filament number 1 only. 

6.2.1 Vacuum System Set-Up 

6. 2. 1.1 Verify or Implement the following vacuum conditions: 

Calibration Stationlon Pump in Protect Mode. 

Valve V-15 Closed. 

Calibration Station Ion Pump On. 

Liquid Helium Pump Valved Off. 

Calibration Station Butterfly Valve Open. 

Orifice Open. 

Cryopuir.p Cold. 

Throttling Valve fully Open. 

MKS Servo Valve Closed. 

6.2. 1.2 Verify nitrogen tank Is connected to valve V30. 









6.2.1.3 Close valve V30 and open V31. Verify pressure on servo valve Is 
less than 50 microns. 


j/; 


-7 

6.2. 1.4 Verify chamber pressure Is less than 1.0 x 10 Torr. 
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6.2.2 Test Equipment Turn-On and Preliminary Switch Settings 

6. 2. 2.1 UAMS Test Set 


obvginM- i*W*£ 
Of POOR 


6. 2. 2. 1.1 Test set circuit breaker on. 

6. 2. 2. 1.2 Instrument power circuit breaker on. 

6. 2. 2. 1.3 Set power supplies to 28.0 volts. 

6.2.24.4 SUMS/UAMS switch is SUMS position. 

6.2.2.1.5 Channel select thumbwheels set to 13. 

6.2.2. 1.6 Press load pushbutton. 

6.2.24.7 Clock select switch to CLK EXT. 

6.2.24.8 Press frame select switch until CNT lights. 

6.2.24.9 Press RESET. 

6.2.24.10 Press START/DECODE. 

6. 2. 2. 2 SUMS GSE Interface Unit 

6.2.2.24 Inlet* Range, and Protection valve switches set to CLOSED. 

6. 2. 2. 2. 2 Control select switch set to GSE. 

6. 2. 2. 2. 3 Delay select switch set to SHORT. 

6. 2. 2. 2. 4 Set analog monitor rotary switch to position #9. (This 
provides a 2MD PCM type load.) 

6.2. 2. 2. 5 Set Interface power switches to ON. 

6. 2. 2. 2. 6 Set TEST SET/INTERNAL switch to TEST SET. 

6. 2. 2. 2. 7 Set VAC MAIN/ION PUMP switch to ION PUMP. 

6. 2. 2.2.8 Set sweep inhibit switch to NORMAL. 

6.2. 2.3 Fluke Data Logger 

6.2.2.34 Turn power on. 

6. 2. 2. 3. 2 Program data logger to scan channels Til, T12, and T15. (See 
figure 1 for thermocouple locations.) 






a/ 
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o . c . c . H nriDJiun juauc nioiyici 

6. 2. 2. 4.1 Connect pods 1 and 2 to the 16 bit parallel SUMS digital 
data lines. These lines are available Inside the GSE Interface Unit. 

6. 2. 2. 4. 2 Connect the clock pod to the SUMS data strobe inside the 
6SE Interface Unit. 

6. 2. 2. 4. 3 Set analyzer power to ON. 

6.2.2.S Fluke 8S20A Digital Multimeter 


6.2.2. 5.1 Verify multimeter Is connected to MKS electronics. 

6.2.2.5.2 Set power switch to ON. 

6.2. 2. 6 HP6942A Multi programmer 

6. 2. 2. 6.1 Verify multi programmer Is connected to MKS electronics (d/a and 
digital output) and the Inlet transducer 0-5V output Inside the 
GSE Interface Unit (A/D). 

6. 2. 2. 6. 2 Set power switch to ON. 

£•2.2.7 HP 85 Computer 

6. 2. 2. 7.1 Verify the HP 85 Is connected to the logic State Analyzer, the 
Multi programmer and the Digital Multimeter via the IEEE-488 bus. 

6. 2. 2. 7. 2 Set power switch to ON. 

6. 2. 2. 7. 3 Insert SUMS programs tape. 






i/ 



i/' 


6. 2. 2. 8 MKS Tvoe 244A Valve Controller 

6. 2. 2. 8.1 Set power switch to ON. 

6. 2. 2. 8.2 Set Phase Lead control to 5.0. 

6. 2. 2.8. 3 Set Gain control to 1002. 

6.2. 2.8. 4 Set function rotary switch to CLOSED. 
£•2.2.9 MKS 170M-27D Digital Display 

6. 2.2. 9.1 Set display units to TORR. 

6. 2.2. 9. 2 Set Head Range to MPLX. 

6. 2. 2. 9. 3 Set sampling switch to AUTO. 


✓1 

✓ 


| "'ll ftENPIX COMMUNICATIONS DIVISION 

i AEROSPACE SYSTEMS OPERATIONS 

HI 

CODE IDENT NO. 

07038 

DRAWING NUMBER 
TP3290648 

REV 

A 

ANfl ARBOR, MICHIGAN 

SCALE 

■Hi COB 

■H1GS9BHI 








6.2.2.10 MKS 170M-6C Range Multiplier 

6.2.2.10.1 Set power switch to ON. ORIGINAL PAGE IS 

OF POOR QUALITY 

6.2.2.10.2 Set heater switch to OFF. 

6.2.2.10.3 Set response switch to FAST. 

6.2.2.10.4 Set range switch to .01. 

6.2.2.11 MKS 170M-34C Head Selector 

6.2.2.11.1 Verify CH.l and CH.2 heaters have been on for a minimum of 
4 hours. 

6.2.2.11.2 Set selector switch to CH.l. 

6.2.2.11.3 Set CH.l head range switch to 1 Torr. 

6.2.2.11.4 Adjust CH.l coarse/fine zero for 0.000 nominal. 






6.2.2.11.5 Set selector switch to CH.2. 

6.2.2.11.6 Set CH.2 head range switch to 100 Torr. 

6.2.2.11.7 Adjust CH.2 coarse fine zero for 0.000 nominal. 
6.2.2.12 Chart Recorder 

6.2.2.12.1 Connect chart recorder across input to Fluke digital 
multimeter. 

6.2.2.12.2 Set pc .r switch to ON. 






6.2.3 
6, 2. 3.1 


The Chart Recorder Is to be used during 
the running of this test to Indicate to 
the operator how smoothly the pressure 
is changing between five second steps. 

The recorder sensitivity should be changed 
** necessary to maximize the deflection of 
* pen. 

Inst T urn-On and Warm-Up 

Turn on the SUMS Ion Pump Power with the switch on the 

GSE I/F Unit. 


6.2. 3-2 Wait one minute for UAMS Ion pump to come on. 
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6,?. 3.3 
.3.4 

6.2.3. 6 

6 . 2 . 3. 6 

6 . 2 . 3. 7 


6.2.4 

6.2.4. 1 

6 . 2 . 4. 2 

6.2.4. 3 

6 . 2 . 4. 4 

6.2.4. 5 


6.2.5 

6.2. 5.1 
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OF POOR QUALITY 

From the ion pump current monitor, verify that the 
Instrument Internal pressure Is less than 1 x 10* 5 Torr. 

Using the switches on the GSE 1/r Unit, open the Protection, 
Range and Inlet valves. 

Turn on the SUMS Instrument Power with the switch on the GSE 
I/F Unit. 

Walt two hours minimum for the Instrument Ion source to 
warm-up. 

Using the 1610 logic analyser, verify the Ion source temperature 
as recorded In the UAMS Housekeeping is at laast 87 decimal. 
(Record value.) 






s' 


l£L 




6 2.3.8 Record thermocouple temperatures from Data Logger. 

TU 

T12 

T15 

SUMS Background Spectra (Before Run) 

Turn on the HP983P calculator, printer, cassette memory 
and plotter. 

Place a marked data tape In the cassette memory and rewind It. 

Place the SUMS Functional test cassette tape In the calculator. 

Verify that the cryopump Is still cold and that Its pressure 
Is less than 50 microns. 

Load and run file ♦ on the calculator. The program Is inter- 
active from this point. Continue with paragraph 6. 2. 4. 5 when 
the calculator has finished. Record data tape Information 

below. , . „ . a. 

SUMS Data Tape I.D. 


7 V.y 

75.7 


>F 

*F 


80 .9 *F 


\S 




mC- 




Bulk File # (1,2,3, 
or 4) 


I 




Final Preparations 

Set GSE 1/F valve control switch to SUMS position. 
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6. 2. 5. 2 Open the two nitrogen tank valves and set regulator to 
3 PSI. 

6. 2. 5. 3 Purge the gas supply line with nitrogen. 

6. 2. 5. 4 Close valve V31 and open valve V30. 

6.2. 5. 5 Close calibration station throttling valve and then reopen 
one full turn. 

6. 2. 5. 6 On the HP 85 computer load the "DYNAM" program file. 

6. 2. 5. 7 Verify calibration station Ion Pump START/PROTECT switches 

^ is In the PROTECT position. 

* 6. 2. 5. 8 Verify Instrument Is running on filament # 1. 

^.2.5.? + 4-0 Ifi K+#v/*e«. 

6.2.6 Data Collection (Nominal) 






During the simulation of the re-entry pressure 
profile the gain and phase controls are to be 
manually adjusted to obtain as "smooth" a curve 
as possible. "Smooth" Is defined as a linear 
change In pressure from one point to the next 
point five seconds later. The chart recorder 
shall be used by the test conductor throughout 
the run to determine how smoothly the pressure 
is rising. 

Multiple runs of the pressure profile may be 
made, as determined necessary by the test 
conductor. In order to fully cover the pressure 
profile. 


6.2. 6.1 Start the paper In the chart recorder. (Slow) 

6. 2. 6. 2 Type RUN on the HP 85 computer. The program Is Interactive 
from this point, through the collection of all data. Con- 
tinue with paragraph 6. 2. 6. 3 when the program has finished. 

6. 2. 6. 3 Close the MKS valve and stop chart recorder. 
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6 . 2 . 6. 4 
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Load the "30XFER" program on the HP 85. Transfer all 
data to the HP 9830. Record data tape Information below: 


NOMINAL 


Run # Tape # (200 Series) 


Bulk File # 



6. 2. 6. 5 Pump down calibration station using the cryo and Ion 
pumps. Open the throttling valve. 

6. 2. 6. 6 Repeat paragraphs 6.2.5 and 6.2.6 as required in order to 
adequately cover the complete pressure profile with the 
desired amount of smoothness. 

6.2.7 Data Collection (+ 25% P/P) 

6.2. 7.1 Close calibration station throttling valve and then reopen 
one full turn. 

6.2. 7.2 Verify calibration station ion pump START/PROTECT switch 
is In the PROTECT position, 

6.2. 7. 3 On the HP 85 computer, load the "DYNAM" program file. 

6. 2. 7. 4 Start the paper In the chart recorder. 

6. 2.7. 5 Type RUN on the HP 85. vu*. 0*v 

6. 2. 7. 6 Close MKS valve and stop chart recorder. 

6. 2. 7. 7 Load the "30XFER" program on the HP 85. Transfer all data 
to the HP 9830. Record data type Information below: 
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6. 2. 7. 8 

6.2.7.9 
6.2.8 
6.2.8. 1 
6. 2.8. 2 

6. 2. 8. 3 

6. 2. 8. 4 

6.2.5.5 

6. 2. 8. 6 


Run # 
1 
2 

3 

4 


+ 26% P/P 

Tap e # (200 Series) 

2 o \ 

2o2_ . 
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6.2.B.7 

6.2.9 
6.2. 9.1 


Punto down calibration station using the cryo and ion pumps. ^ 

Open the throttling valve. 

Repeat paragraph 6.2.7 as required. 

SUMS Background Spectra (A fter Run). j 

Close valve V30 and open V31. 

Place a marked data tape in the cassette memory and rewind. 

Place the SUMS Functional Test cassette tape in the calculator, 

VpHfv that the cryo pump is cold and that its pressure t/*" 

is less than 50 microns. . — 

Verify chamber pressure Is less than 1.0 * 

Record. or;-C*u.« o ffc*. 

Load and run file Record data tape Information below: 

SUMS Data Tape l.D. # Q&3 . — 

Bulk File # (1,2.3 

or 4) *- — 

Til / °F 

Record Thermocouple temperature^. w exlyMt T12 7 ;,y » F 

iSuvJvej -festCbo^ T15 fio.9 » p 

! *»*■)( W|l>s 

eo.9 7«.y 

Turn off SUMS ion pump and Instrument pbwer. 
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6. 2. 9. 2 Turn on SUMS Vacuum Maintenance Power, 

6.2.9. 3 Attach all data to this procedure, Including chart 
recorder output tapes. 


END OF SUMS DYNAMIC CALIBRATION 

4<J+ 2-Z.V-Sz. 
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SUMS FUNCTIONAL TEST 


SUMS £11 6 
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HOUSEKEEPING I'RTR 

FILAMENT 

HUME ER 

1 






SCAN HUMBER 

1 

2 

+ 

A 

c; 

6 

‘1 

Ei 

ANAL MUX 

INTERLACE STEP 

1 

2 

5 

A 

i 
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COMPOSITION CHANGE CALIBRATION nF pcoI? QMALfTY. ;y /° Z ' 

The composition change calibration admits a gas to the SUMS Inlet 
In a controlled pressure rise. At a given pressure point the 
gas Is switched to another gas. The SUMS Instrument and test 
configuration measures and records the time, pressure and a 
portion of the spectra so that the time response to the gas 
composition change can be determined. 

Two sets of gasses are used during this procedure; oxygen switching 
to nitrogen and nitrogen switching to a nitrogen/oxygen mixture. 

For each set of gasses there are two pressure switch points; 

1 Torr and 10 Torr. For each switch point there are two pressure 
profiles which are followed; the dynamic nominal profile and the 
dynamic +25 % P/P profile. All these various combinations yield a 
total of 8 different pressure runs. 

The data collected during this procedure consists of the time, 
the Inlet pressure (as measured by the MRS baratron), the inlet 
pressure (as measured by the sums Inlet pressure transducer), two 
of the twelve UAMS housekeeping words (status and Ion source 
temperature), and peak data (ion currents) for the AMV 32, 28, 16 
and 14 peaks. 

Only six consecutive data points (single scan mode) are stored 
for each of the four peaks. These points are selected by finding 
the largest value for the peak and recording that value, the 
two values immediately before it and the three values Immediately 
following It. (Note: by definition If the largest value occurs 
more than once, the later occurence is assumed to be "larger". 

This procedure is run using filament number 1 only. 

COMPOSITION CHANGE CALIBRATION 
PRESSURE RUN SUMMARY 

TIME (seconds) 

RUN TYPE SWITCH POINT faoprox.) PROFILE RANGE SWlttH 


1 Torr 

nominal . 

425-905 

1 Torr s 

+25% 

440-755 

10 Torr 

nominal 

520-1100 

10 Torr 

+25% 

515-950 


6.3.1 VACUUM SYSTEM SET UP 

6. 3. 1.1 Verify or Implement the following vacuum conditions: 
Calibration Station Ion Pump In Protect Mode. 

Valve V- 15 Closed. 
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Calibration Station Ion Pump On. 
liquid Helium Pump Valved Off. 

Calibration Station Butterfly Valve Open. 

Orifice Open. 

Cryopump Cold. 

Throttling Valve fully Open. 

MKS Servo Valve Closed. 

6. 3. 1.2 Close valve V30 and open V31. Verify pressure on servo 
valve Is less than 50 microns. 

6.3. 1.3 Verify chamber pressure Is less than 1.0 x 1G~ 7 Torr. 

6.3. 1.4 Connect the oxygen tank to the "gas #1" fitting on the 
4-way valve, via the flow meter. Reference figure 1, 
page 5. 





6. 3. 1.6 

6.3. 1.7 


Open the valves on both tanks and set each regulator to 
approximately 5 psl. 



Set both flow meters so that the black ball Is centered 
at 15 on the flow meter scale. Be certain that the flow 
meter Is level. (A setting of 15 is equal to 39 cc/sec.) 




6.3.2 Test Equipment Turn-On and Preliminary Switch Settings 


6.3.2. 1 UAMS Test Set 

6.3.2. 1.1 Test set circuit breaker on. 

6. 3. 2. 1.2 Instrument power circuit breaker on. 

6. 3. 2. 1.3 Set power supplies to 28.0 volts. 

6.3. 2. 1.4 SUMS/UAMS switch Is SUMS position. 

6. 3.2. 1.5 Channel select thumbwheels set to 13. 

6. 3. 2. 1.6 Press load push button. 

6. 3. 2. 1.7 Clock select switch to CLK EXT. 

6. 3. 2. 1.8 Press frame select switch until CNT lights. 

6.3.2. 1.9 Press RESET. 
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6.3.2.1.10 Press START/DECODE. 
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6. 3. 2. 2 

6.3.2. 2.1 

6 . 3 . 2 . 2. 2 

6.3. 2. 2. 3 

6.3.2. 2.4 

6 . 3 . 2 . 2. 5 

6.3. 2. 2. 6 

6. 3. 2. 2. 7 

6 . 3 . 2 . 2.8 

6.3.2. 3 
6.3. 2. 3.1 

6.3. 2. 3.1 

6. 3. 2. 4 

6.3. 2. 4.1 

6. 3. 2. 4. 2 

6. 3. 2. 4. 3 

6.3.2. 5 

6. 3. 2. 5.1 

6.3.2. 5. 2 


SUMS GSE Interface Unit 

Inlet, Range, and Protection valve switches set to 
CLOSED. 


Control select switch set to GSE. 

Delay select switch set to SHORT. 

Set analog monitor rotary switch to position #9. (This 
provides a 2MJ1 PCM type load.) 

Set Interface power switches to ON. 




Set TEST SET/ INTERNAL switch to TEST SET. 

Set VAC MAIN/ ION PUMP switch to ION PUMP. 

Set sweep inhibit switch to NORMAL. 

Fluke Data Logger 
Turn power on. 

Program data logger to scan channels Til, T12, and T15. 
(See figure 1 for thermocouple locations.) 





HP161QA Logic State Analyzer 

Connect pods 1 and 2 to the 16 bit parallel SUMS digital 
data lines. These lines are available inside the GSE 
Interface Unit. 


Connect the clock pod to the SUMS data strobe Inside 
the GSE Interface Unit. 

Set analyzer power to ON. 

Fluke 8520A Digital Multimeter 

Verify multimeter is . ,'nnected to MKS electronics. 

Set power switch to ON. 



6. 3. 2. 6 HP6942A Kultiprogrammer 
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6. 3.2. 6.1 

6. 3. 2. 6. 2 
6.3. 2. 7 

6.3.2. 7.1 

6.3.2. 7. 2 

6.3. 2. 7. 3 
6. 3.2.6 

6.3. 2. 8.1 

6.3. 2. 8. 2 

6. 3. 2.8.3 

6.3. 2. 8. 4 

6.3. 2. 8. 5 

6.3.2. 8.6 

6.3. 2.8.7 

6. 3. 2. 9 

6.3. 2. 9.1 

6. 3. 2.9. 2 

6.3. 2. 9.3 

6.3.2.10 
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Verify multlprograrmier Is connected to MKS electronics 
(D/A and digital output) and the Inlet transducer Q-5V 
output Inside the GSE Interface Unit (A/D). 

Set power switch to ON. 

HP 85 Computer 

Verify the HP 85 Is connected to the Logic State Analyzer, 
the Multi programmer and the Digital Multimeter via the 
IEEE-488 bus. 

mm 

Set power switch to ON. 

Insert SUMS programs tape. 

MKS Type 244A Valve Controller 
Set power switch to ON. 

Set Phase Lead control to 5.0. 

Set Gain control to 100%. 

Set function rotary switch to CLOSED. 

Set INT/EXT switch to EXT. 

Set setpoint control to 10.00. 

V 

Set input switch to IQ#. 


6. 3. 2. 9 MKS 170M-27D Digital Display 

6. 3. 2. 9.1 Set display units to TORR. 

6. 3. 2. 9. 2 Set Head Range to MPLX. 

6.3. 2. 9.3 Set sampling switch to AUTO. 

6.3.2.10 MKS 17QM-6C Range Multiplier 

6.3.2.10.1 Set power switch to ON. 

6.3.2.10.2 Set heater switch to OFF. 

6.3.2.10.3 Set response switch to FAST. 
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6.3.2.10.4 

Set range switch to .01. 

6.3.2.11 

MKS 170M-34C Head Selector 


6.3.2.11.1 

Verify CH.l and CH.2 heaters have been on for a minimum 
of 4 hours. 


6.3.2.11.2 

Set selector switch to CH.l. 


6.3.2.11.3 

Set CH.l head range switch to 1 Torr. 


6.3.2.11.4 

Adjust CH.l coarse/fine zero for 0.000 nominal. 

6.3.2.11.5 

Set selector switch to CH.2. 


6.3.2.11.6 

Set CH.2 head range switch to 100 Torr. 

6.3.2.11.7 

Adjust CH.2 coarse fine zero for 0.000 nominal. 


6.3.2.12 

Chart Recorder 


6.3.2.12.1 

Connect chart recorder across Input to Fluke digital 
multimeter. 


6.3.2.12.2 

Set power switch to ON. 

NOTE 

The Chart Recorder Is to be used during 
the running of this test to Indicate to 
the operator how smoothly the pressure 
is changing between five second steps. 

The recorder sensitivity should be changed 
as necessary to maximize the deflection 
of the pen. 


6.3.3 

Instrument Turn-On and Warm-Up 


6.3.3. 1 

Turn on the SUMS Ion Pump Power with the switch on 
the 6SE I/F Unit. 

S 

6. 3.3. 2 

Walt one minute for UAMS Ion pump to come on. 


6.3. 3. 3 

From the Ion pump current monitor, verify that the 
instrument Internal pressure Is less than 1 x 10"® 
Torr. 
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6.3.3. 4 

6. 3. 3. 5 

6. 3. 3. 6 

6.3.3. 7 


6. 3. 3. 8 


6.3.4 


6.3.4. 1 


6.3. 4. 2 
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Using the switches on the GSE I/F Unit, open the 
protect lon^Inlet valves. Close the Range valve. 

*k4 

Turn on the SUMS Instrument Power with the switch 
on the GSE I/F Unit. 


Walt two hours minimum for the Instrument Ion source 
to warm-up. q* 4> Waurs 





Using the 1610 logic analyser, verify the Ion source 
temperature as recorded In the UAMS Housekeeping Is 
at least 87 decimal. (Record value.) 

Record thermocouple temperatures from Data Logger. 


— 

Til ?& 1 


T12 7Z. S 


°F 

°F 


T15 7? O °F 


SUMS Background Spectra (Before Run) 

Turn on the HP9830 calculator, printer, cassette memory 
and plotter. 

Place a marked data tape In the cassette memory and 
rewind It. 





6.3.4. 3 Place the SUMS Functional test cassette tape In the 
calculator. 



6. 3.4. 4 


Verify that the cryopump Is still cold and that Its 
pressure Is less than 50 microns. 


6.3.4. 5 


Load and run file 4> on the calculator. The program 
is Interactive from this point. Continue with paragraph 
6.3.5 when the calculator has finished. Record data 
tape information below. 0 

SUMS Oata Tape I.D.# 7 

Bulk File #(l,2,3,or4) i 


6.3.5 Conductance Setting 


The calibration station throttling valve Is set to a 
known conductance In the following steps. In this way 
there will always be a flow of gas out of the upper 
volume of the calibration station. (The part that 
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the SUMS Inlet Is connected to.) This flow will Insure 
that when thi 4-way valve Is switched to change gas 
composition, the gas In the upper volume will rapidly 
be replaced with the new gas. 

6. 3. 5.1 Set in the 10 llter/sec orifice. 

6. 3. 5. 2 Verify that the cryo pump is still cold. 

6.3. 5. 3 Close the SUMS inlet valve. 

6. 3. 5. 4 Set the MKS baratron readout for 10 mill Torr full scale., 

6. 3. 5. 5 Verify that oxygen Is flowing through the Varian leak. 

6. 3. 5. 6 Verify that the throttling valve is fully open. 

6. 3. 5. 7 Using the Varian leak and watching the baratron readout, 
raise the pressure to .30 ±.02 x 10“ 3 Torr. 


6. 3. 5. 9 


6.3.5.10 


6.3.5.11 


6.3.5.12 
6.3.6 
6.3.6. 1 


6 . 3 . 6. 2 


6. 3.6. 3 

6.3. 6. 4 


6. 3. 5.8 Wait one minute, then record pressure. 


Tc 


Leaving the Varian leak as It is, immediately close 
the throttling valve until the pressure Increases to 
6.0 ± 0.5 xlO' 3 Torr. 

Wait one minute and verify that the pressure is stable. .» 

Record pressure. Torr 

Remove the handle from the throttling valve. Do not 

move valve throughout the test. Conductance is now 

set to approximately 0.5 liters/sec. ^ 

Close Varian leak valve. % ^ 

Final Preparations 

Use the HP 85 to manually switch the 4-way valve to 
nitrogen. 

Verify MKS baratron pressure Is less than 0.1 x 10~ 3 

Torr. _£L. — 

Open all three SUMS valves. 

Set valve control select switch on GSE I/F to "SUMS". 
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6. 3. 6. 5 

6. 3.6.6 


6.3.6. 7 


6. 3. 6. 8 


Slowly open Varlan leak to ralsa pressure high enough 
to cause SUMS to automatically close the range valve, 
(approx. 5 x 10*3 Torr) a T T** JO 7*vt^ 

(•m 30mV, 

Close Varlan leak and again verify that pressure Is 
less than 0.1 x 10~3 Torr. 

On the HP 85 load "COMPOS" program. 

Verify SUMS Is running on filament #1. 




6.3.7 Data Collection (O 2 switching to Ng) 


6.3.7. 1 


6.3. 7. 2 


6.3.7. 3 


NOTE 


For this test the pressure ramp Is 
manually controlled by the operator 
using the Varlan leak valve. The 
valve Is used to obtain as smooth 
a curve as possible while staying 
close to the desired curve. The 
HP 85 display Is used to Indicate 
how close to the desired curve the 
pressure ramp Is and the chart 
recorder shows how smooth It is. 


Start the paper in the chart recorder. (Slow) 



Type run on the HP 85. The program is Interactive 
through the collection of all data. 


The HP 85 gives you a choice of four run types. Run each 
of the four until a good run Is obtained for all. The 
data for the tour runs will be stored on tape In files 
"COMPl", "COMP*". "CQMP3" and "C0MP4". 



Load the "30XFER" program on the HP 85. Transfer 
the data from the four runs to the HP 9830. Record 
data tape Information below; 
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0 2 SWITCHING TO N 2 


RUN TYPE 

TAPE # (300 

#1 

3o| . 

#2 

3Q-L- 

#3 

Sol 

#4 

?o 1 


*2- 


BULK FILE # 

I 


jo* QuvYt-Ji |>e4^yg 
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6.3.8 Data Collection (N 2 Switching to N 2 /0 2 ) 


6. 3.8.1 Remove the oxygen tank from the "gas #1" fitting on the 
4-way valve. Replace this with the nitrogen tank* again 

via the flow meter. „ ^ 

6. 3. 8. 2 Connect the N 2 /0 2 mixture to the "gas #2" fitting on the 

4-way valve, via the flow meter. — 

6. 3.8. 3 Open the valves on both tanks and set the regulators to ^ 

5 psi. 

6. 3. 8. 4 Checking first to make sure the flow meters are level, ^ 

set each so that the black ball Is centered at 15. _JL. — 

6. 3. 8. 5 Load "COMPOS" program on the HP 85. 

6. 3. 8. 6 Start the paper In the chart recorder. (Slow; — ^ 

6. 3.8. 7 Type run on the HP 85. Again run each of the four run y 

types until four good ones gre obtained. 
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Load the "30 XFER" program on the HP B5. Transfer the 
date from the four runs to the HP 9830, Record data 
tape Information below: 


N 2 SWITCHING TO N 2 /O 2 


RUN TYPE 

TAPE # (300 series) 

BULK 1 

#1 

Jo! 

s 

#2 

Sol 

<m 

#3 

1 ©l- 

1 

#4 

! ©Z 

z 


6.3.9 

6.3.9. 1 

6. 3.9.2 

6.3.9. 3 

6. 3. 9.4 



6.3.10 

6.3.10.1 


»©**■ cow 
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SUMS Background Spectra (After Run) 


£ 8 P«aW 
1»< xio-K a 
S 3 xtc~'*A 
+ 9 A'O-'l A 
3.3 At ©***• /) 


Record the time (as read from the UAMS test set) at which 
the calibration station was pumped down following the 
last run. uoa>s VOT*w. 


ZOIfpHrs. 


Fully open the calibration station throttling valve. 

Verify that the chamber pressure Is less than 
1 x 10"® Torr. 

Load and run file 9 of the SUMS functional test tape 
on the HP 9830. Record data tape information below. 


gx/cT* Torr 


itamo£ co a > SUMS Data Tape I.D.# 

*f:u c(o>«a. Bulk File #(1,2,3 or 4) 

Instrument Turn-Off 

Turn off SUMS Ion pump and Instrument power. 
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Sign-Off Sheet 


•rssssy* 


The SUMS Instrument has been successfully calibrated per 
this procedure. 

SUMS SN# l 

UAMS SN# < p 


rest Conductor 


bUt -e* 

Date 


,K ftKNDIX COMMUNICATIONS DIVISION 

AEROSPACE SYSTEMS OPERATIONS 
AN/4 ARBOR. MICHIGAN 


CODE IDENT NO. DRAWING NUMBER 
07038 TP 3290648 


SCALE HEIGHT [SHEET 63 



BrA 14 IB-3 






Tol ?* =*009 




ORIGINAL PAGE IS 
OF POOR QUALITY 


s $■ issi us? HF'S sums. s.-n e page i of e 

FUNCTIONAL TEST 

KATA T FiFE ill <| BULI I'ATA FILE * 1 
SUMS FUNCTIONAL TEST 

TP329064&. COMP CHANGE* BCG SCAN 'BEFORE RUN> INLET OPEN- RANGE CLOSE*. 

£)(t, p«*S$ C <#X/P * 


HOUSECEEF'ING OAT A 

FILAMENT 

NOME EF 

i 






SCAN NUMBER 

I 

£ 

3 

4 

r ( 

6 

1 

S 

ANAL MU>! 

INTERLACE STEF 

1 

* 


4 

i 

£ 

3 

4 


IONIZATION ENERG'i 

r 

* 

• •' 


75 

75 

" r t 

75 

75 


filament numbef 

I 

1 

i 

1 

1 

i 

1 

1 


CAP ON*l* OF c «£ 

l 

1 

i 

1 

1 

i 

1 

1 


PLUS IS VOLT 

IAS 

193 

192 

193 

193 

193 

193 

193 

*v ! L v L 

MINUS IS VOLT 

ISO 

130 

13C 

130 

130 

130 

130 

130 

-15.090 

ION PUMP VOLT 

161 

iei 

101 

ISO 

131 

ISO 

1S1 

iei 

rt ft r- f-i 

ION SOURCE TEMP 

so 

90 

9C 

90 

90 

90 

90 

90 

Wl'JJ 

PRE-AMP TEMF 

1 ST 

107 

It" 

167 

167 

167 

167 

167 


PLUS 5 VOLT 

120 

121 

121 

120 

121 

121 

120 

120 

VTv 1 1 

A Jj REFERENCE VOLT 

163 

103 

162 

163 

163 

163 

163 

163 


EMISSION CURRENT 

lit 

125 

12! 

126 

125 

125 

.26 

126 

0 yif ^ 

COLLECTOF CURRENT 

113 

112 

112 

112 

112 

112 

113 

112 

trrtm 

ELECTRON ACC VOLT 

190 

190 

19C 

1S9 

109 

190 

190 

169 

4V471 

ION ACC VOLT 

ION PUMP ANALOG 
20 VOLT POWER SUP 

39 

39 

3 c 

?9 

39 

39 

39 

0.0020 

ft ftStf i 
^Prvrv 


ORIGINAL PAGE 19 
OF POOR QUALITY 


3 , 2 / 1962 M3? HR 6 SUMS' 8 'N 6 PAGE £ OF 6 

FUMCTJCNAL TEST 


5 ELECTRON 

VOLTS 

IONIZATION EHEF'G'i 


SCAN - 

-—HIGH MASS' COLLECTOR- 


STEF 




NO SCAN 

1 

SCAN 2 SCAN 3 

SCAN 4 

1 

e 

8 22 

8 


e 

8 23 

53 


6 

8 8 


4 

e 

8 8 

8 


oo 

8 8 

$ ft 

€ 

e 

8 8 

38 

1 

e 

6 8 

8 

e 

8 

8 8 

8 

ft 

e 

8 8 

3 

lb 

s 

£ 38 

6 

1 1 

6 

8 23 

68 

12 

6 

8 8 

8 

13 

6 

8 8 

•• 

14 


8 8 

4 1 i 1 

If. 

8 

8 22 

8 

It' 

8 

8 8 

8 

ir 

8 

8 38 

38 

is 

6 

6 8 

2 

i* 

8 

8 8 


20 

8 

8 38 

C i^: 

21 

8 

8 23 

3 

22 

8 

8 23 

8 

k> 2 ' 

6 

8 8 

8 

24 

6 

8 8 

8 

25 

e 

8 8 

23 

£c> 

23 

8 88 

<*i *, A 

68 

C; 

28 

8 

84 88 

68 

2 ? 

53 

38 23 

53 

30 

r. A 

■»' 

8 33 

8 

31 

6 

8 8 

22 


8 

8 8 

* 

3 *: 

38 

8 38 

4J, *i 

34 

8 

28 8 

8 

or. 

8 

23 8 

38 

» 

8 

23 8 

OT; 

^7 

8 

£; £3 

8 

33 

6 

8 8 

23 

3? 

38 

e 23 

8 

40 

6 

8 8 

23 

41 

8 

8 8 

*» »■ 

42 

53 

38 130 

145 

<42: 

84 

114 84 

114 

44 

53 

ftft ftft 

114 

45 

Oft 

84 88 

84 

hC 

8 

8 £2 

3 

A? 

6 

8 8 

8 

4S 

38 

8 38 

8 

4'? 

6 

8 68 

6 

SO 

e 

8 8 

s 


-LOU MASS' COULEuTOf" — - 

SCAN 1 SCAN 2 SCAN 3 SCAN 4 


4 


12 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


1? 


4 


4 


4 


12 


4 


4 


4 


12 


4 


4 


12 


12 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


sssssas 


Z, 1963 143 ? 6 


FHCE 3 OF e 



e 

53 

e 

^1 ■*! 

5! 


8 

't 1 J t* 

& 

38 

38 

38 

8 

8 

8 


* 5> 
8 
8 
8 
8 

8? 

84 



8 


“e. 

8 

0*1; 

"e 

38 

53 

8 

1110 
1 880 
J 880 
1830 
498 
8 

“e 

r* *. 

*"fc 

<*, '•l 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


13 


4 


4 


4 


■a 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


V 


! 


f 


1 


I 




i 


i 


i 

•I 

1 

} 


I 

1 

i 

i 








ORIGINAL PAGE 13 
OF POOR QUALITY 



ORIGINAL PAGE 13 
OF POOR QUALITY 








ORIGINAL PAGE IS 
OF POOR QUALITY 



ORIGINAL PAGE B 

OF POOR QUALITY 


3s is 1982 
BATA TAPE lit 


1447 HRS' 

9 BULK DATA FILE « I 


BUM- 8/H « 

FUNCTICNAL TEST 


SUMS. FUNCTIONAL TEST 

CHAMBER PRESSURE 6E-8 TOftP BOTH FILAMENTS 


HOUSEKEEPING DATA 


SCAN NUMBER 

INTERLACE STEP 
IONIZATION ENERGY 
FILAMENT NUMBER 
CAR ON*l » OFF«2 
PUUS 15 VOLT 
MINUS 15 VOLT 
ION PUMP VOLT 
ION SOURCE TEMR 
PRE-AMR TEMP 
PLUS 5 VOLT 
A/D REFERENCE VOLT 
EMISSION CURRENT 
COLLECTOR CURRENT 
ELECTRON ACC VOLT 
ION ACC VOLT 


FILAMENT 

NUME EP 2 

1 

2 

2 

4 

1 

2 

<■ 

4 

75 

75 

75 

75 

2 

2 

2 

2 

1 

1 

1 

1 

m 

193 

192 

193 

13B 

130 

13C 

129 

lei 

101 

101 

180 

90 

90 

89 

90 

167 

le? 

167 

167 

120 

120 

12C 

120 

16? 

163 

162 

163 

125 

125 

12! 

125 

106 

105 

106 

106 

ies 

190 

189 

189 

39 

39 

39 

39 


5 

6 

7 

B 

1 

2 

3 

4 

75 

75 

75 

75 

2 

2 

2 

2 

l 

1 

l 

1 

193 

193 

193 

193 

130 

130 

130 

ISO 

181 

181 

1B1 

181 

90 

89 

90 

89 

167 

167 

167 

167 

120 

120 

120 

120 

163 

163 

163 

163 

125 

125 

125 

125 

105 

105 

105 

106 

190 

190 

190 

189 

39 

39 

39 

39 


ION PUMP ANALOG 
28 VOLT POWER SUP 


PAGE l OF B 


ANAL MUX 


-15. BOO 
* 

4~*«f 

e.g.F_ 

**<*0.0020 


1 +* 


ORIGINAL PAQ£ |3 
Of POOR QUALflY 


3, ■ 1447 HF'S SUM* S H C F-fiGE 2 OF £; 

FONCTICMfiL TEST 


75 ELECTK'tl VOLT* lOMSfiTlOll EUEFC.Y 



l 


ORIGINAL PAGE B 
OF POOR QUALITY 




ORIGINAL PAGE W 
OF POOR QUALITY 


3 / 2 / 1882 1447 6 


FftCE 





"%■ '■»*« * - 

V4T ‘ 


m 

e e 

23 8 

112 

e s 

8 22 

in: 

e 

8 

8 8 

114 

£ 

38 

& £: 

115 

£ 

2* 

8 8 

lit. 

£ 

8 

38 8 

117 

8 

8 

8 38 

1 1 8 

e 

8 

8 53 

11* 

e 

38 

£ 8 

120 

e e 

8 8 

121 

8 

38 

8 23 

122 

e 

8 

8 38 

122 

e 

& 

& 23 

124 

8 

8 

8 8 

125 

£ 

8 

8 & 

126 

8 

8 

8 8 

1 ii i 

6 

23 

8 8 

122 

5 

8 

8 8 

12* 

6 

38 

8 8 

130 

£ ► 

8 

8 23 

131 

£ 

8 

38 8 

132 

£ 

8 

23 8 

1*3 

£ 

8 

23 8 

134 

£ 

8 

53 38 

1 25 

£ 

8 

8 8 

1 36 

£ 

8 

8 8 

1 37 

£ 

8 

8 8 

1 38 

£ 

8 

8 8 

13* 

£ 

8 

8 8 

140 

£ 

& 

38 8 

141 

£ 

8 

8 8 

142 

e 

23 

23 8 

14* 

6 

23 

53 8 

144 

e s 

8 8 

145 

6 8 

38 23 

146 

8 8 

8 8 

147 

38 8 

8 23 

14* 

8 8 

23 8 

14* 

£ 

8 

8 38 

150 

£ 

8 

23 8 

151 

8 8 

8 8 

152 

£ 

8 

38 8 

1 53 

fe 53 

53 £«• 


4 OF & 


r 


l. 


i; 


r 


i; 


l; 




ORIGINAL PAGE IS 
OF POOR QUALITY 

3 £. 1963 144? 6 FftGE 5 OF * 









ORIGINAL PAGE 13 
OF POOR QUALITY 


3 ' 2 / >962 >447 £ 


FfiGE 8 OF 6 


m- 




SUM.. COMP CHANGE CAL DATA. RUN TYPE «!• 02«*->N2i TAPE 1361 * BULK FILE #1 


r 

i 

* 

> 


TIME 

BARATRGII 

PRESSURE 

AMU 32 

HMU 28 

AMU 16 

(SEC) 

<T0RR> 


<9 

BIT) 

425.0 

0.020197 

17 

103 

6 

430. 1 

0.031556 

16 

104 

7 

435.3 

O.0395O4 

16 

104 

4 

445.0 

0.046640 

16 

103 

5 

449.8 

0.043625 

21 

103 

5 

455. 1 

0.058579 

21 

103 

7 

460. 1 

0.O70416 

22 

103 

8 

465.0 

0, 066O7 1 

24 

103 

6 

469,9 

0.077958 

32 

103 

12 

475.0 

0.063562 

31 

102 

8 

480. 1 

O. 10346® 

35 

103 

7 

465.1 

0. 115640 

38 

103 

8 

490. 1 

0. 161000 

44 

102 

7 

495. 1 

0. 169130 

51 

102 

to 

500. 1 

0. 198870 

€3 

102 

8 

504.9 

0.211430 

71 

102 

12 

509.9 

0.262460 

76 

103 

13 

515.0 

0.287340 

84 

103 

13 

519.9 

0.315450 

96 

103 

17 

525.0 

0.381460 

100 

104 

16 

530. 1 

0.41487O 

107 

104 

20 

534.9 

0.475620 

117 

105 

20 

539.9 

0.537390 

124 

106 

26 

545. 1 

0.620760 

133 

106 

28 

549.9 

0.649010 

138 

107 

32 

555.0 

0.858410 

147 

108 

38 

559.9 

0.859400 

156 

109 

48 

565.0 

0.993500 
*** COM PC 1 

165 no 

SIT I ON SWITCH +++ 

52 

569.9 

1 . 0755OO 

169 

1 12 

5$ 

575.0 

1.231900 

167 

162 

50 

579.9 

1.374400 

159 

197 

47 

585.0 

1 . 574700 

147 

216 

41 

589.9 

1. 714300 

138 

228 

37 

594 . 6 

1.973100 

131 

236 

31 

5^9. * 

2.202500 

122 

242 

30 

605.0 

2.487000 

no 

251 

27 

610.0 

2.598300 

105 

259 

23 

615.0 

2. 865500 

98 

264 

23 

619.9 

3. 108400 

98 

267 

24 

624.9 

3.362300 

91 

270 

22 

629.9 

3.662600 

88 

275 

22 

635.0 

3.852700 

82 

280 

22 

639. 9 

4. 165000 

79 

287 

23 

644.8 

4 . 389600 

76 

268 

20 

650.0 

4.569300 

74 

290 

23 

654.9 

4.776300 

73 

291 

21 

659.8 

4.853500 

74 

293 

21 

664 . 9 

5.112700 

76 

29,4 

20 

669.9 

5.235800 

76 

296 

20 

674.9 

5.377600 

76 

297 

22 

€79.9 

5.414800 

80 

296 

23 

665.0 

5.557500 

84 

299 

26 

689.8 

5.534500 

90 

300 

24 

694.8 

5.633100 

95 

300 

25 

699.8 

5.712500 

103 

301 

27 

705.0 

5.859000 

106 

301 

29 

709.8 

5.924600 

107 

302 

27 

714.8 

5.975100 

106 

302 

28 

719.8 

6.035100 

111 

303 

31 

724.7 

6.0822OO 

115 

363 

32 

729.8 

6.319100 

119 

304 

32 

734.7 

6.324300 

119 

304 

31 

739.8 

6.390100 

114 

306 

31 

744.9 

6.486200 

119 

306 

31 

749.8 

6.557500 

121 

307 

32 

754.7 

6.701300 

122 

307 

33 

759.7 

6.789000 

122 

308 

31 

764.8 

6.874700 

119 

309 

30 

769.7 

6.959900 

119 

310 

31 

< ( * » •' 

7.048200 

119 

310 

32 

779.9 

7. 142800 

120 

311 

31 


AMU 14 


13 

12 

13 

11 

10 

13 
12 
11 

14 
12 
12 
11 

9 

10 

12 

11 

14 

12 

13 

11 

10 

13 
12 
12 
12 

14 

le 

12 


15 

58 

03 

104 

115 

125 

131 

13? 

143 

14? 

151 

15? 

162 

165 

167 

163 

172 

IT'S 

175 

17? 


173 

100 

101 

182 

184 

184 

184 

185 

186 
18? 
18? 

187 

188 
188 

190 

191 

191 

192 

193 

193 

194 

194 

195 


ORIGINAL PAGE H 
OF POOR QUALITY 


I 


ORIGINAL PAGE 13 
Of POOR QUALITY 


fj 


c 


' e 4 


764,6 

7.249306 

121 

312 

31 

195 

769.7 

7. 357300 

122 

312 

33 

196 

794.9 

7,439500 

119 

314 

32 

196 

799. 6 

7.557900 

119 

315 

31 

197 

etM." 

7. 653000 

119 

3 1 6 

31 

197 

60^.7 

7 , 756300 

119 

317 

34 

196 

en.r 

7.660900 

119 

317 

32 

196 

6 1 9 . > 

6. 019900 

Hi: 

32‘0 

31 

199 

6 <'4 . : : 

6. 154000 

117 

320 

30 

199 

629, 9 

6. 265000 

1)2 

320 

31 

200 

634.6 

6.274000 

1 1 1 

321 

31 

201 

639.7 

6. 491000 

112' 

321 

31 

201 

644. 6 

6.605000 

111 

322 

30 

202 

649.7 

6. 723000 

ISO 

<500 


202 

634. t 

6. 641000 

106 

323 

27 

203 

659. 6 

6. 960000 

109 

322 

31 

202 

664 . 7 

9.062000 

109 

324 

30 

204 

669.7 

9.207000 

106 

324 

30 

205 

674.6 

9. 334000 

107 

325 

30 

206 

679.7 

9.449000 

107 


31 

206 

664.6 

9.574000 

107 

326 

29 

207 

669. 6 

9.700000 

107 

327 

32 

206 

694 . 6 

9.634000 

105 

327 

32 

206 

699.7 

9,924000 

105 

326 

30 

209 

964.7 

10.052000 

105 

326 

31 

209 


k-s: 


’ v ^ 

. .. ^ 

x .. v« 




El 



iN3HHn} NDI JO 01 GDI 


TIME C SECONDS ) 




















SUNli COflF CHANCE CAL BfiTft. RUN TYPE92« 02»»>N7« TAPFU'ii'n . Rl.ll I FT) f m 


ORIGINAL PAGE IS 
OF POOR QUALITY 



TIME 

fcARflTRON 

PRESSURE 

( SEC > 

< TORR ■ 

440.0 

0.0245*6 

445.0 

0.025435 

450.5 

0 , 023356- 

455.0 

0.0110*4 

460. 0 

0. 064315 

465. 1 

0. 046336 

469, * 

0. 053901 

4T5.0 

0. *64276 

4 ? * . 

0, 0536-42 

4*4.9 

0.075*10 

4*9,9 

0,0*6440 

494,9 

0.0560*0 

500. 1 

0.054700 

504.9 

0.243390 

510.0 

0. 1*2520 

515,0 

0.221720 

520.0 

0.252660 

524.5 

0.297720 

529.9 

0.3517*0 

555.0 

0.410310 

539. 9 

0.471430 

545.0 

0. 564750 

550.0 

0.65*710 

554.* 

0.7666*0 

559.5 

0.672300 

565,0 

1.173200 
•*'* COMP 

5T0. 0 

1.217200 

5T4. 9 

1 . 300900 

57*. * 

1 . 627000 

554. 9 

1 . 697000 

5*9.5 

2.172500 

595.0 

2.461300 

599.5 

2.579300 

604 . 5 

3.274400 

609.5 

3. 762100 

615.0 

4. 127600 

619.9 

4.472600 

624.5 

4.959900 

629.5 

5.409700 

634 . * 

5.657600 

639.5 

6. 366300 

644.7 

6. 754600 

649.5 

7.010900 

654 . T 

7. 264500 

659.5 

7.5*6*00 

664.9 

6.O9650O 

669.9 

6.007000 

674 . 5 

6. 063000 

679.7 

6. 153000 

654 . 5 

6.232000 

6*9. 5 

6. 362000 

6*4 , 9 

8.530000 

699.5 

6.625000 

704.5 

5. 740000 

709.7 

6.639000 

714.7 

6.920000 

71*. * 

9.112000 

724.5 

9. 316000 

729.5 

9.514000 

734 . T 

5.614000 

739. 5 

9.696000 

744.7 

9.779000 

749.7 

9.947000 

754.6 

10. 101000 


flflU 32 Atiu £6 flriU 16 


<9 6 1 T :> 


23 

11* 

* 

24 

116 

* 

?! 

118 

6 

*m *2 

116 

6 

23 

117 

*7 

1 

26 

1 1* 

r 

26 

120 

*7 

0 ^ 

120 

Ct 

A, 

122 

6 


1 A £‘ 

Cl 

3 <4 

123 

e 

41 

124 

10 

46 

122 

10 

51 

123 

6 

61 

121 

12 

72 

120 

12 

61 

120 

15 

91 

120 

15 

100 

120 

16 

107 

119 

20 

lie 

116 

24 

127 

nt 

26 

125 

lie 

31 

143 

n* 

35 

155 

115 

44 

164 

116 

55 

ION SWITCH **>* 
173 116 

65 

166 

1*0 

56 

165 

203 

Si- 

154 

222 

40 

1 36 


"i •. 



127 

246 


lie 


24 

105 

264 

23 

100 

^ 

22 

*2 

279 

23 

66 

266 

24 

65 

26* 

21 

66 

£82 

24 

60 

297 

22 

76 

301 

25 

75 

305 

22 

I <•> 

306 

26- 

74 

31 1 

25 

76 

313 

24 

76 

316 

27 

76 

219 

In 1 

75 

31 9 

k? 

1 1 

320 

-*i^ 

*1 

321 

26 

87 

321 

27 

*4 

321 

27 

*7 

322 

30 

*6 

•?» 

*'*» 

26 

100 


2* 

102 

*> m .< o 

31 

104 

324 

32 

106 

324 

32 

105 


32 

103 

326 

2* 

103 


32 

104 

U' *4 i 

31 

107 

326* 

32 

1 05 




AMU 14 


16 

14 

14 

1? 

16 

16 

1? 

ie 

16 

1C 

If* 

ie 

ie 

ie 

l? 

IT 

16 

IT 

1C 

i: 

16 

16 

15 
IT 
IT 
15 


( -J 

94 

in 

1ST 

154 

141 

14* 

156 

164 

165 
1T1 
176 
1*0 
1*5 
1*0 
192 
1*4 
1*6 
19T 

1 99 

200 
200 
200 
200 
201 
205 
202 
205 
20: 
204 

204 

205 

206 
20T 
20 T 
205 



iN 3 i)Hn) NO I JO 01900 


i 


TIME C 5EC0ND5 > 











srsas® 






r r 

— - - 




* 





uns CCWF CHANGE 

CAL I'ATA. 

RUN TY r 'E #3 

> 02** *H2 

TAPE 

#301, FILE 

TIME 

BAFATF'ON 

AMU 32 

firm 26 

AMU 1' 

AMU 1 4 


PRESSURE 





<£E t .' 

CTDRF ■ 


<9 

PIT ■ 


520,0 

0.32O62O 

123 

140 

25 

1 * 

525.0 

0. 322240 

12 * 

142 

27 

21 

530.2 

Ci. 324130 

132 

143 

£7 

22 

535,4 

Ci. 326220 

135 

144 

31 

23 

540,3 

0. 534600 

1 37 

145. 

31 

21 

545.7 

0. 5*4160 

HI 

145 

34 

2 2 

550. 2 

0. 670*20 

3 51 

145 

3* 

22 

:• 

0. 750030 

162 

>45 

47 


350.1 

0. 665040 

167 

146 



s.‘H' » ►, 

0. 6*6000 

175 

1 46 

62 

25 

r-‘,\ -■;. 

1 . 0*0100 

1 62 

150 

66 

24 

575.3 

1 . 236600 

18* 

152 

71 

25 

560. 1 

1 . 374600 

1*6 

154 

76 

2 * 

565,2 

1 . 540*00 

202 

156 

65 

31 

3*0. 1 

1 . 760700 

206 

162 

*3 

30 

5*5.2 

1 . *55500 

216 

163 

100 

31 

6 00. \ 

2. 143400 


165 

104 


605.2 

2.342100 


1 66 

108 

<*' ( 

CIO. 1 

2. 665700 


170 

1 14 


613. 1 

2. *37200 

23S 

172 

120 

3* 

620.2 

3. 126300 


173 

127 

41 

625. 1 

3. 4*6700 

24* 

175 

130 

40 

630 . 1 

3. 75**00 

**>*> 

177 

1 35 

42 

635.2 

3. 673600 


17* 

136 

43 

640. 3 

4. 105700 

2*3 

161 

140 

46 

645. 1 

4. 360000 

2*5 

164 

142 

47 

650 . 1 

4.565700 

£6$ 

165 

1 4t 

50 

655. 1 

4. 736500 

iri 

167 

14* 

50 

660. 

4. 650000 

J 

186 

151 

51 

665. 1 

5. 166100 

STA 

1*0 

153 

54 

670.2 

5. 1*1600 

ti i » 

1*0 

157 

54 

675. 1 

5 . 3 34 1 00 


1*0 

153 

54 

680.2 

5. 400700 

260 

1*0 

15* 

e * 

665.2 

5. 47*300 

■iC'i! 

1*1 

161 

*15 

6 *0.0 

5.552700 

222 

1 *2: 

162 

5* 

6*5. 1 

5.626500 


1*3 

162 

57 

700. O 

5.716600 

267 

1*3 

162 

5* 

705. 1 

5.7*4300 

266 

1*4 

163 

5* 

710.0 

5. *04400 

266 

1*5 

164 

5* 

715. 1 

5. **1200 

2 $$ 

1*6 

164 

62 

720.2 

6 . 074600 

26* 

1*6 

165 

63 

725. 2 

6 . 131700 

26* 

1*7 

1 66 

64 

730.0 

6. 161100 

2*0 

1*7 

167 

64 

735. 1 

6. 316100 

2*0 

1*6 

167 

65 

740.0 

6. 406700 

2*1 

1*8 

167 

66 

745. 1 

6.5106OO 

2*1 

1 ** 

166 

66 

750. 1 

6.5*2400 

2*2 

200 

It* 

67 

755 . 0 

6. 666200 

lie. :■ 

£00 

16* 

67 

760.2 

6. 776100 

<*« Ci 5, 

fa T ? 

200 

16* 

66 

765.0 

6.654600 

2*4 

201 

170 

66 

770. 1 

6. *61600 

2*4 

202 

171 

6 * 

775. 1 

7.061600 

2*5 

202 

172 

6 * 

76O.0 

7. 140400 

2*5 

20 :' 

172 

6 * 

765. 1 

7 . 2*4600 

2*6 

203 

173 

70 

7*0. 0 

7. 346000 

2*6 

204 

174 

70 

7*5.0 

7.423100 

*i r ( 

204 

175 

70 

7**.* 

7.566500 

2*7 

205 

174 

70 

605.0 

7. 657600 

2*6 

205 

175 

72 

610.0 

7, 744600 

2 ?* 

206 

176 

1 ^ 

614.* 

7 , 646400 

2 ** 

206 

177 

71 

620-0 

7,*. r '*0 

300 

207 

177 

71 

624.6 

6 . 17 '300 

301 

206 

178 

73 

62*. * 

6. 2 ’••7000 

302 

20 * 

ISO 

74 

635.0 

6 . 2 .-T0OO 

302 

20 «< 

160 

74 

63*. * 

6.412000 

303 

20 * 

180 


645.0 

6.546000 

304 

210 

161 

74 

64*.* 

6.634000 

304 

211 

162 

75 

655.0 

6. 746000 

305 

21 1 

162 

75 

65*. * 

6.648000 

305 

211 

182 

*'fr 
• V 

665.0 

*. 023OOO 

306 

21 1 

184 

*V 

i V' 

670.O 

*. 168000 

307 

21 1 

185 

76 

674. * 

*. 30400'"' 

303 

211 

186 

76 

67*.* 

*.440000 

» 30? 

211 

166 

75 




\ 


ORIGINAL PAGE IS 
OF POOR QUALITY 


O C ( • o o o 




- 

.♦ 






i 

—m 





m 

Jt 


865. 1 

9.583680 

318 

212 

187 

77 

se?.* 

9, 691800 

310 

212 

189 

77 

894.9 

9. 814088 

31! 

213 

189 

77 

899.9 

18.233000 

311 

213 

189 

76 


*-* COMPOSITION 5WITC 

H 



905.6 

10.305808 

312 

214 

191 

76 

909. 9 

10.427080 

315 

216 

193 

79 

914.9 

1O.554O00 

315 

221 

193 

88 

920. 0 

10.643000 

315 

221 

191 

103 

924.9 

18.772000 

314 

241 

191 

113 

929.9 

10. 396O00 

313 

2 P, 5; 

190 

125 

934. * 

1 1 . 0100OC 

3 1 1 

2 l£i 2 

188 

1 33 

6' 

11.1 45000 

310 


186 

140 

9. 

l 1 . 28 3000 

309 

*‘7 e i 

185 

146 

9. 

11.4200O0 

308 


184 

153 

«S. 9 

1 1 . 564808 

386 

2SS 

182 

159 

959.3 

1 1 . 69700O 

305 

2<3i * 

188 

163 

964. 9 

1 1 . 884800 

304 

***, 

188 

167 

969. 8 

12.082008 

302 

298 

179 

171 

974.3 

12.27000O 

301 

302 

176 

175 

979. 9 

12.447000 

299 

206 

174 

180 

984.3 

12.612000 

297 

311 

172 

134 

989.9 

12.790O00 

296 

315 

172 

188 

994.9 

12.968000 


320 

170 

191 

999.8 

13. 152000 

294 

321 

169 

194 

1O04.8 

13.356000 

292 


168 

195 

1009.9 

13.5410O0 

292 

324 

167 

197 

1014.8 

13.722000 

29 1 

325 

166 

199 

1019.9 

1 3. 893000 

290 

i 

164 

288 

1024.8 

14.058000 

289 


164 

202 

1029. 9 

14.254080 

288 

330 

164 

203 

1034.8 . 

14.418000 

288 

338 

163 

284 

1839.8 

14.639008 

288 

332 

162 

206 

1044.9 

14.853000 

284 

334 

161 

207 

1049.8 

15. 078080 

282 

335 

159 

209 

1854.7 

1 5 . 31 i 000 

281 

336 

158 

218 

1059.3 

15.565000 

278 

23S 

156 

212 

1064.9 

15.7760OO 

277 

240 

154 

214 

1069.3 

15.997O00 

275 

341 

153 

216 

1674.7 

16,201000 

273 

342 

151 

217 

1079.3 

16.422000 

-■ ** -i 

343 

149 

219 

1684.7 

16.660000 

271 

345 

148 

220 

1089.8 

16.900080 

270 

346 

148 

221 




( 


\ 



C 5EICDNDS > 




waH 

•*« 


X. J 


0 














SUtlS COMP CHRNGE C Fll_ DRTfi. RUN TYPE #4- 02-»>N2» TRF'E #301* PILE #4 


original page IS 

OF POOP QUALITY 




\ 



9 ■** 




( 



tihe 

BRRRTROH 

RMU 32 

RMU 28 

RMU 16 

RMU 14 


PRESSURE 





<SEC> 

<T0Rfi> 


(9 

BIT; 


515.0 

8.223370 

122 

142 

22 

19 

52C.2: 

8.225020 

125 

143 

23 

21 

525.4 

8.309930 

127 

143 

27 

21 

530.2 

0.336340 

130 

143 

26 

21 

535.2 

0.41ie20 

134 

144 

29 

23 

540. 1 

' 0.466320 

139 

145 

32 

21 

545.2 

0.54121O 

145 

146 

36 

22 

550. 2 

0.652170 

153 

146 

41 

21 

555. 1 

0.767960 

162 

149 

47 


see. 2 

0.89630O 

170 

156 

58 

25 

565. 1 

1 . 0758O0 

173 

153 

66 

25 

570.2 

1 . 206200 

133 

154 

70 

25 

575. 1 

1 . 370600 

197 

159 

86 

28 

560. 1 

1.573800 

203 

163 

86 

29 

565.2 

1.915100 

21 1 

165 

97 

33 

590. 1 

2.1068O0 

222 

167 

103 

36 

595.2 

2.71210O 

228 

171 

108 

37 

660.2 

2.8O5600 

236 

173 

120 

41 

605. 1 

3.07190O 

245 

176 

128 

41 

610.2 

3.6544O0 

250 

177 

131 

45 

615. 1 

4. 1570O0 

260 

ISO 

133 

43 

620. 1 

4.456400 

267 

185 

143 

50 

:• 

W ^ ■ l 4. 

4.8893O0 

269 

183 

147 

53 

630. 1 

5.4210O0 

274 

196 

152 

55 

635.2 

5. 6604O0 

280 

191 

159 

56 

646. 1 

6.329100 

285 

194 

163 

59 

645.2 

6.68370O 

239 

195 

166 

66 

650.2 

7.0117O0 

2 ft i 

196 

163 

62 

655.2 

7 ■ 332600 

294 

198 

1 7 1 

65 

660. 1 

7.6154O0 

296 

260 

173 

66 

665.0 

7.627300 

293 

201 

175 

68 

670. 1 

6.010900 

2«9 

262 

176 

69 

675. 1 

6. 033000 

301 

204 

173 

71 

680. 1 

3.219000 

362 

266 

179 

71 

685.3 

3. 344O00 

362 

£66 

17* 

76 

690. 1 

8.433000 

303 

266 

179 

7£ 

695.0 

6.6O4000 

364 

267 

181 

72 

700. 1 

8.774600 

305 

£63 

182 

74 

705.0 

8.736000 

366 

269 

183 

73 

710.0 

8.752000 

306 

209 

182 

73 

715.1 

8.99700O 

306 

216 

183 

75 

720 . 1 

9. 1710O0 

367 

211 

185 

76 

725.0 

9. 241000 

363 

211 

186 

75 

730.2 

9.3506O0 

369 

212 

186 

77 

735.0 

9.49260O 

369 

212 

187 

75 

740. 1 

9.543060 

316 

212 

183 

76 

745 . 0 

9.627600 

311 

£12 

183 

76 

750.0 

10. 353606 

311 

212 

188 

76 


*+» COMPOSITION SWITCH ♦>**• 



755. 1 

16. 390660 

313 

£13 

191 

I i 

760.0 

16.424000 

316 

223 

192 

90 

765.0 

16.528600 

3i5 

£27 

192 

93 

77O.0 

10.630000 

315 

230 

191 

100 

775.0 

10.737000 

315 

237 

191 

108 

780 . 2 

16.844000 

314 

247 

191 

117 

785.0 

10.950660 

313 

257 

190 

127 

790.0 

1 1 . 664660 

312 

263 

183 

133 

795. 1 

11.235600 

311 

268 

187 

138 

800.0 

11.400600 

310 

£74 

166 

145 

8B5.0 

1 1 . 5740O0 

309 

283 

184 

155 

810. 1 

11.743000 

366 

291 

181 

163 

615. 1 

11. 9O9000 

364 

£95 

180 

167 

820. 1 

12.076000 

303 


178 

172 

825.0 

12.251000 

301 

303 

176 

175 

830.O 

12.463060 

306 

307 

174 

179 

835. 1 

12.624060 

299 

311 

173 

184 

840. 1 

12.792060 

297 

315 

172 

187 

845.0 

12.9350O0 

296 

326 

176 

196 

849.9 

13. 126000 

294 

321 

169 

192 

855.0 

13 334000 

294 

O > “■ 

169 

194 

859.9 

13.445000 

293 

324 

163 

196 

865.0 

13.617000 

292 

325 

167 

197 

669.9 

13. 8130O0 

291 

326 

166 

193 

875.0 

13.999000 

291 

327 

165 

200 




ORIGINAL PAGE 19 
OF POOR QUALITY 


er*.? 

ee-t . 9 
690. i 

695.0 

699.9 

904.9 

910. 0 

- 914.9 

* 1 " 1 1 •'■ -f 919.6 

924.9 

929.9 
924.6 

929.9 



14. 176000 

£90 

326 

164 

202 

1 4 . 262000 

26? 

330 

164 

202 

14.556000 

266 

£21 

1 62 

205 

14.741000 

266 


162 

206 

14.927000 

265 

234 

162 

207 

15. 1 16000 

262 

V *' 

160 

209 

15.299000 

26 2 

336 

156 

210 

15.492000 

261 

336 

157 

211 

15.666000 

4 i “ 

339 

157 

213 

15.900000 

*■ 1 ~ 

340 

155 

214 

16. 110000 

A i i 

341 

154 

215 

16. 320000 


342 

153 

217 

16.526000 

274 

344 

152 

216 


O O O 








' q c" o o o o o o o c 


o c o o o o o o o > 















SUM S COflF' CHAHGE CAL LATA 


v 


. RUM TVPE#1. *2 “■ M2 -CIS. TflFE #301. FILE# 



TIME 

BRF'ATPQH 

AMU 32 

AMU 23 

AMU 16 

AMU 14 

<SEC 

PRESSURE 
(TORE > 


<9 

PIT ■ 


425.0 

0.029590 

35 

130 

10 

18 


430.4 

0.028755 

33 

131 

u 

17 


435. e 

0.046585 

37 

132 

7 

18 


445.3 

0.043030 

35 

134 

7 

18 


450.3 

0. 05S622 

35 

135 

8 

18 


455 , 1 

0.O61732 

33 

137 

6 

21 


460.2 

0.669210 

33 

133 

8 

20 


465. 

0.078212 

36 

141 

8 

22 


470. 3 

0.081321 

35 

144 

e 

24 


475.2 

0. 033890 

36 

146 

8 

24 


4 SO. 2 

0. 107310 

37 

149 

< 

28 


4S5.4 

G. 137650 

34 

151 

6 

28 

» 4 f ■’/• •*} 

490.2 

0. 144100 

33 

156 

7 

31 

*' • ’ 

495. 1 

0. 169530 

35 

161 

5 

35 


500.2 

0. 192730 


164 

■* 

r 

37 

r r" 

505.3 

0.219760 

^"•1 

16? 

6 

48 

( ( 

510. 3 

0.243690 

W ** 

171 

1 ' 

45 

V V 

515. 2 

0. 273560 


175 

6 

50 

“ 

520. 1 

O. 322730 

35 

186 

“» 

r 

56 


525 , 2 

O. 369480 

35 

186 

Ci 

63 


530. 1 

O. 409660 

34 

193 

10 

67 


535. 1 

6. 46047O 


196 

10 

78 


540.2 

0.500640 

32 

20 O 

5 

74 


545. 1 

0.603180 

36 

205 

« 

80 


550. 1 

O.675780 

32 

211 


87 


555. 1 

0.774730 

34 

216 

10 

92 


5 SO. 1 

0. 350350 

34 

v 


98 

( •• > ( * 

565. 1 

0. 970300 

35 

a, ■*. "* 

i 

101 

v. V. 


*** COMPOS 

IT10M SWITCH *** 




570.2 

1 . 085200 


231 

10 

106 


575. 1 

1 . 203300 

53 

234 

13 

109 


5S0 . 1 

1 . 381 300 

81 

236 

14 

112 


535 . l 

1 . 565200 

io: 

246 

18 

116 


590. 1 

1. 723100 

118 

245 

23 

121 


595. 1 

1 . 930300 

127 

249 

24 

125 

( 

t OO. 

2. 146300 

135 

254 

30 

130 


605. 5 

2. 366100 

142 

259 

J*4 

133 

mm 

610. 1 

2. 696100 

149 

262 

36 

136 


615. 1 

2.370400 

158 

266 

43 

140 

■ C ’ < 

620. 1 

3. 192300 

164 

269 

45 

144 

625.2 

3.432700 

167 

274 

52 

148 

>. V 

630. 1 

2. 6350OO 

172 

278 

58 

153 


635.0 

3.827400 

176 

231 

63 

156 


640. 1 

4. 145300 

179 

288 

67 

159 


645.0 

4.343300 

183 

289 

63 

162 


650.0 

4.561600 

188 

290 

69 

164 


655. 1 

4.759400 

191 

292 

71 

165 


660.0 

4.9630OO 

194 

£*': 

74 

167 


665. 1 

5.032500 

195 

294 

77 

163 


670. 1 

5. 135600 

197 

296 

77 

170 

/ ' / V 

675. 1 

5.353700 

198 

297 

78 

170 


630. 1 

5.373900 

200 

298 

80 

172 

v. V ^ 

685.0 

5.506700 

200 

299 

30 

173 


690. 1 

5.661800 

201 

300 

82 

173 


695.0 

5.660700 

202 

300 

82 

174 


700.0 

5.7304OO 

202 

302 

83 

175 


705.0 

5.313000 

203 

302 

84 

176 


710.0 

5. 3703OO 

204 

302 

84 

176 


715.2 

5.966200 

205 

303 

85 

176 


720. 0 

6.014400 

206 

204 

86 

177 


725.0 

6.133300 

206 

304 

86 

178 


730. 1 

6.22190O 

2CC 

305 

83 

179 


735.0 

6. 3O46O0 

208 

306 

88 

180 


739. 9 

6. 393206 

209 

306 

89 

ISO 


745.6 

6.451300 

269 

308 

91 

181 


74*. * 

6.573600 

210 

308 

91 

181 


754.9 

6.663000 

21 1 

308 

91 

182 


760.0 

6.714400 

212 

310 

93 

133 


765.0 

6.7905OO 

213 

310 

94 

184 


770. 1 

6. 987200 

214 

310 

94 

134 


775.0 

7.0945OO 

215 

311 

96 

185 


779.9 

7.152800 

217 

313 

98 

186 


785.0 

7.257600 

217 

313 

97 

187 


790.0 

7. 33160C 

218 

314 

98 

137 


ORIGINAL PAGE 18 
OF POOR QUALITY 



795. e 

7.451100 

220 

314 

96 

166 

799.9 

7 . 560600 

220 

315 

96 

169 

605.0 

7.646500 

221 

316 

99 

190 

669.9 

7.761700 

223 

317 

100 

190 

615.0 

7.663400 

223 

320 

101 

191 

619.9 

7.979500 

225 

320 

101 

191 

62*4 . 9 

6.O7O0OO 

225 

320 

101 

193 

630.0 

6. 167000 

226 

320 

102 

192 

634.9 

6.297000 

226 

320 

102 

193 

639.9 

6.391000 

227 

321 

102 

194 

644.9 

6.466000 

227 

321 

104 

194 

649.6 

6.581000 

228 

322 

104 

195 

854.6 

6.698000 

228 

322 

105 

195 

859.9 

6. 946000 

229 

323 

105 

195 

664 . 8 

9 . 066000 

230 

322' 

107 

196 

669.9 

9. 176000 

231 

324 

107 

197 

675.0 

9.285000 

231 

324 

106 

197 

679.9 

9. 344000 

J», •, 

nL'mflL 

325 

108 

197 

864.8 

9.446000 

«*, Jt, 

325 

109 

196 

889.9 

9. 750000 

233 

325 

109 

198 

694.6 

9.881000 

234 

326 

110 

1«|C| 

699.9 

10. 006000 

235 

327 

111 

200 


-it •** 


* IP 

o c 



I 


lb 

».* 

4 


b <2> b o o j 

• a 


l 

i 


• O* O- O O O O O O ' J 


i 


ca 

i 


i 


N 

I 


iN3HHfl3 NDf JO 01 301 














S.UHC' L Ctflf CHHHuE Cftu HAT ft. ftM-in TVF'E #2, H2 **: N£ EC> TftPE «301t FlUE*c. 


ORIGINAL PW* *® 
0F pOOB QUALITY 



TIME 

OftPftTftOH 

PRESSURE 

(SEC t 

f TGRR < 

440,0 

0.021469 

445. I 

0.021020 

450. • 

0.034950 

4?5. o 

0.02533. 

4 Co. l 

0. 046. c . 

465. 0 

0.046207 

470.0 

0. 057231 

475.0 

0 , Of 4 1 6 5 

400.0 

0, 067122 

425. . 

0. 065 iOk 

490.0 

0.07979/. 

495. 1 

0,079547 

499. 9 

0.072317 

505.0 

0.090279 

509.9 

0. 131970 

514.9 

0,217940 

520.0 

0.269070 

524 . 9 

0.299340 

530. 0 

0,349550 

535.0 

0.404370 

539.9 

0.467300 

544.9 

0. 564630 

550. 1 

0.612630 

554 . 9 

0. 777390 

559.9 

0, 936200 

565. 1 

1 . 0 29900 

con 60 

570.0 

1 . 20 1 1 00 

574.9 

1 , 425400 

560. 1 

1.516300 

534.9 

1 . 903200 

539. S 

2. 194400 

594 , 9 

2.561700 

COO. 0 

2. 922200 

CO 4.9 

3, 025500 

610.0 

3. 322900 

614.9 

4.299200 

620. 1 

4, 536400 

624 . 9 

5.020/00 

629.9 

5. 473200 

635.0 

5. 970600 

639. 9 

6.215100 

644.6 

6.672300 

649.9 

7.022200 

654.6 

7. 341600 

659.3 

7.579300 

664.9 

7. 359900 

669. £ 

3.041300 

674.9 

3. 100000 

679.2 

3.232000 

604.9 

3.346000 

609. & 

3. 509000 

694.3 

3.607000 

699.9 

3.799000 

704.9 

3. 336000 

709.3 

3.907000 

714.3 

3.922000 

719.7 

9. 199000 

724.9 

9. 344000 

729.9 

9.422000 

734.9 

9.531000 

739.3 

9.616000 

744.9 

9. 763000 


ftllU 32 ftllU 23 ftllU lc 
<<* *1T> 


32 

123 

5 

51 

1*5 

5 

32 

1 26 

5 

71 

126 

4 


129 

4 

Jit 

1 30 

3 

5;£ 

1 32 

5 

* 

19*. 

6 


1 36 

to 

i 

j! 

1 36 

c 

3* 

141 

* 

35 

144 

& 

35 

147 

5 

36 

149 


34 

151 

6 

34 

155 

l 

Cir, 

162 

C- 

35 

169 

3 

35 

176 

6 

ci*, 

134 

6 

34 

192 

c. 


197 

Ci 

Si 

204 

6 

3 c" 

21 1 

3 


219 

9 

* * ♦ 

to A C‘ 

10 

• it ion tfincH *— 


31 

231 

to 

59 

236 

10 

97 

239 

16 

112 

244 

A to 

129 

250 

24 

140 

259 

31 

150 

A* ti A" 

C 1 1 

162 

263 

4 *s 

166 

271 

46 

176 

231 

63 

132 

233 

63 

190 

291 

71 

194 

294 

74 

197 

296 

73 

202 

300 

33 

205 

303 

37 

210 

307 

90 

212 

309 

93 

216 

312 

97 

219 

314 

ftC 

222 

316 

IOC 

2 2 9 

320 

100 

£25 

319 

102 

to to »' 

320 

101 

226 

321 

103 

226 

321 

104 

227 

*• <Ti 

to* to to 

104 

£23 

322 

105 

229 

323 

105 

£29 

323 

106 

229 

323 

106 

230 

324 

106 

231 

324 

102 

231 

o :>r 

109 

232 

325 

109 

<*i ■« 

A •' 

^ R 

te 1 to w 1 

109 


ftMU 14 


13 

15 

14 

16 

15 
13 
If* 

21 

20 

If 

2! 

24 
* > 

30 

30 

23 

30 

45 

51 

01 

63 

to 

i w 
00 
eo 

96 

101 

100 

111 

115 

120 

12: 

132 

13: 

143 

14? 

15" 

1 62 
16? 
ICO 

in 

175 

* n a 

1 • ' 

102 

1 04 

107 

1&9 

191 

1 ?:' 

193 
If- 3 
1 94 

194 

195 

195 
19C 

196 

196 

197 
1 90 
190 
193 
199 



TIME C SECONDS) 











SSSSS5S 



i 


■ i 



c 



i 




( 


* 


; 



UMf. C CiflF CHMIICE 

CHL DRTfi. RUM 

TYPE 43. 

M2 *' N 

2 Ci2. TAPE 

*302 » 

TIME 

PRRfiTRDM 

RMU 32 

AMU 26 

RMU 16 

RMU 14 


PRESSURE 





(SEC .■ 

<T0PR> 


<* 

en> 

, 

5gO.(i 

0.322600 

70 

1*7 

16 

6* 

525. I 

0.324320 

71 

1*6 

11 

70 

530 . 3 

0,457740 

72 

1** 

10 

71 

540. 2 

6.467760 

67 

205 

1 3 

76 

545. 0 

0 , 54 354 0 

67 

206 

14 

61 

550. m 

0.7106*0 

66 

211 

10 

63 

554, ft 

0.740330 

57 

21* 

11 

*2 

5i0.ii 

0. 6^*7770 

60 

V 

11 

*6 

5i5.i' 

0. *66600 

56 


11 

101 

570.0 

1 . 074200 

r r 


12 

106 

575.0 

1. 1*7600 

51 

#i *' t 

10 

111 

560. 0 

1 . 342400 

54 

241 

10 

115 

505. 1 

1.556*00 

50 

246 

1 1 

120 

500.0 

1 . 67 660 u 

47 

251 

16 

126 

505.0 

1 . 9730OO 

45 

25* 

* 

130 

600.0 

2. 175200 

44 

262 

12- 

134 

605. I 

2. 427700 

42 

266 

JO 

136 

610. 1 

2 . 672700 

44 

«*.*»■*, 
*- 1 4*. 

12 

144 

614.* 

2. *01 300 

44 

27$ 

10 

146 

620.0 

3. 1*0100 

42 

27* 

11 

157 

625.0 

3.455600 

45 

Sss 

11 

156 

62*.* 

3. 6*0600 

4 »■ 

2&? 

11 

162 

6*4.* 

3. 675000 

44 


13 

164 

640.0 

4 . 066400 

42 


11 

165 

644. * 

4 . 362000 

45 


13 

166 

€■4*.* 

4.5*5000 

45 


12 

170 

654.* 

4. 735100 

42 

300 

11 

173 

660.0 

4 . 935*00 

44 

302 

14 

175 

66*4 . $ 

5.07*400 

47 

304 

1 3 

176 

66*. 7 

5. 217200 

45 

306 

12 

176 

675.0 

5. 33*600 

43 

307 

14 

160 

620.0 

5.405600 

45 

30,: 

13 

160 

6*4 . * 

5. 476200 

46 

SO* 

12 

161 

6*0.0 

5.562300 

50 

310 

13 

182 

6*5.0 

5.656300 

47 

31 1 

15 

183 

700.0 

5. 71*200 

4* 

312 

16 

163 

704. 6 

5. 7*6600 

50 

312 

1 1 

164 

76*. * 

5.651200 

51 

313 

12 

165 

714.6 

5.972100 

51 

314 

14 

166 

71*.* 

6. 045600 

50 

314 

13 

1 6:6 

725.0 

6. 146600 

52 

315 

13 

186 

72* . 5 

6.220200 

52 

316 

13 

166 

734, * 

6.321200 

52 

317 

13 

18* 

73*. * 

6.447700 

53 

320 

14 

1*0 

744.5 

6. 4*6300 

c > •: 

326 

10 

1*1 

74*.* 

6. 606*00 

54 

320 

13 

1*1 

754.5 

6. 61*100 

55 

320 

14 

1*2 

75*. 5 

6. 763600 

54 

321 

15 

1*3 

765.0 

6.654*00 

55 


14 

1*3 

7 6*. 5 

6.941700 

55 


15 

1*4 

774 . 5 

7.035300 

51 

322 

13 

1*4 

G 

t F 7« 7 

7. 144300 

56 

■Ti «T> 
<*■£<£ 

13 

1*4 

764.* 

7.237300 

56 

323 

13 

1*5 

76*. 5 

7.335200 

55 

323 

15 

1*5 

7*4. e 

7.463500 

54 

324 

14 

1*6 

7** . 8 

7.556100 

55 

324 

14 

1*6 

604.* 

7, 693000 

54 

325 

14 

1*7 

609.7 

7.773600 

54 

326 

13 

196 

*14.6 

7.677700 

53 

326 

14 

1*6 

61*. 6 

7. 961400 

55 

327 

14 

1*6 

624.6 

6.0570OO 

5i 

Via 1 

14 


62*. * 

6. 19O0O0 

55 

326 

14 

200 

634 . 3 

6.261000 

55 

326 

15 

200 

63*. 7 

5.3*1000 

53 

32* 

15 

200 

64*4 . 5 

6.504000 

55 

32* 

14 

201 

64*. 5: 

6.601 000 

55 

330 

16 

202 

654 . 7 

6.606OOO 

55 

330 

15 

202 

65*. 6 

6.966060 

52 

331 

15 

203 

664.7 

9.O560OO 

53 

332 

14 

2C4 

66*. 7 

*. 150000 

54 

333 

16 

204 

674.6 

9.26*000 

53 

333 

17 

205 

67*. 6 

*.400000 

54 

333 

15 

205 

664.7 

9.50*000 

54 

334 

16 

266 


FIUE41. 


ORIGINAL PAGI It 

OF POOR QUALITY 


889.8 

9.591000 

53 

*\t '"iP’ 

16 

207 

894,3 

9.647000 

52 

>• 4* ■' 

17 

207 

899.7 

9.78OO00 

pr 


i 7 

207 


**■*• CCtl'IF'03 

m oh 'switch 

1 



964.2: 

10. 028000 

53 

S3* 

14 

208 

909,? 

1O.247000 

55 

337 

17 

209 

914.? 

10.3890O0 

9C> 

338 

24 

210 

919.7 

10.5400O0 

126 

338 

32 

210 

924.6 

10.67400O 

142 

338 

35 

£10 

929.7 

10.319800 

155 

i' i'T" 

45 

211 

934. 8 

10.967800 

164 

339 

51 

211 

929. 8 

11.11 8000 

170 

339 

56 

211 

944.7 

1 1 . £79080 

176 

340 

63 

211 

949.9 

1 1 . 4350O0 

182 

340 

66 

212 

954 . r 

11.609000 

189 

340 

70 

212 

959 . c* 

1 1.792800 

194 

341 

7*5; 

213 

964.7 

1 1 . 9970O0 

197 

342 

4 1 

213 

969.6 

13.1 510O0 

201 

342 

81 

214 

974.6 

1£. 300000 

204 

343 

85 

215 

979.6 

12.448000 

2CC 

343 

£‘•5’ 

215 

984 . 7 

12.613O00 

210 

343 

90 

216 

989.6 

12.795000 

212 

344 

92 

216 

994.7 

12. 943000 

215 

344 

96 

217 

999. 6 

1 3 , 096800 

218 

345 

97 

£17 

1004.6 

13.243000 

220 

345 

98 

218 

1009.6 

13. 392000 


346 

99 

218 

1014.6 

13.609000 

m Ji 1 

346 

101 

£19 

K'19.7 

1 3. 826000 

£££ 

346 

102 

219 

1024.7 

14.011000 


347 

103 

220 

1029.7 

34.213000 

229 

348 

106 

221 

1034.7 

14.406000 

230 

348 

108 

£21 

1039.7 

14.618000 

tr. «'«p 

348 

108 

£22 

1044.7 

14.845000 


349 

110 

222 

1049. 6 

15.072800 

234 

350 

112 

£23 

1054.6 

15.326000 

236 

350 

114 

223 

1059.5 

15.581000 

238 

352 

1 16 

£23 

1064.6 

15.80O000 

£40 

352 

117 

225 

1069.8 

16.050000 

241 

351 

120 

225 

1074.7 

16.246000 

243 

>•. *. 

122 

226 

1079.7 

16.466000 

244 

353 

122 

226 

1084.6 

16.663000 

245 

353 

125 

226 

1069.6 

16.356000 

246 

353 

126 

£27 

1094.7 

17.055000 

247 

354 

127 

£27 







TIME (SECONDS) 













SUMS, COMP CHANCE CAL DATA. RUN TYPE #4 t M2 ■ N2 &2* TAPE •302» FJUE« 


ORIGINAL PAGG I I 
OF POOR QUALITY 




O 1 Q 


<f' < 


( > ( ,) 


G < 


TIME 

(SEC > 

6AEATRGII 
PRESSURE 
(TORE ' 

AMU 32 

AMU 28 

(9 

AMU 16 
BIT 

AMU 14 

515.0 

0.221110 

36 

171 

? 

46 

519.8 

0.222330 

36 

175 

8 

43 

525. 1 

0. 356450 

39 

176 

7 

51 

5*?.* 

0. 343060 

39 

164 

10 

56 

535.0 

0. 403450 

36 

133 

1 1 

65 

5*0. 0 

0.478510 

37 

136 

9 

70 

545.0 

0.537840 

r\ * 

201 

6 

76 

54'?' , 0 

0, 648700 

36 

207 

6 

82 

555. 1 

0.772260 

36, 

218 

6! 

86: 

560. 1 

0.302730 

■:>«, 

a20 

1 1 

96 

565. 0 

1.035100 

34 

r. 

— — i 

10 

102 

563. 3 

1 . 1 76500 

36 

232 

9 

106 

574.3 

1.414300 

31 

237 

9 

112 

560.0 

1 . 615300 

34 

243 

10 

120 

565. 1 

1 . 855800 

34 

251 

9 

127 

563.3 

2.126300 

O (r 

258 

10 

132 

534 . 3 

2.512700 

36 

263 

13 

138 

600. 1 

2.856000 

33 

268 

6 

144 

604.3 

3. 262500 

34 

».*tr 
*- 1 

10 

151 

603. 3 

3.680600 

34 

283 

10 

158 

615. 1 

4.11 8600 

" 

230 

9 

164 

613.3 

4.511000 
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5.803200 

33 

305 

13 

180 

633.6 
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10.832000 

121 

338 

31 

211 

784.3 

10. 863000 

1 38 

338 

37 

211 

783. 8 

11.113000 

155 


47 

212 

734.6 

1 1 . 244000 

165 

3J9 

52 

212 

733.3 

1 1 . 387000 

171 

338 

60 

212 

804.8 

11.519000 

177 

340 

64 

? 1 3 

803.7 

1 1 . 682000 

181 

340 

66 

c ;< 

814.8 

11.317000 

186 

340 

70 

214 


12. 065000 

133 

341 

7 4 

214 

324.8 

12.213000 

1 187 

341 

i i 

215 

823.7 

12.330000 

200 

342 

31 

2? 5 

634.3 
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75 

75 
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i »• 

75 

•»*. 

1 


F I LAMENT HUH&EF 
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1 

1 

1 

1 

1 

1 
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i 

1 

1 

1 

1 

1 

1 

l 


PLUS 1? VOLT 

1*0 

1*3 

i*a 

13 '3 
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1*3 

1*2 

193 

■*rt*0 

MI HU': 1^ VOLT 

1 20 

130 

13C 
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1 30 

130 
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12* 

■OiOO* 

I OH F'Ut'lF VOLT 
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iei 

IOC 
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161 

160 
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A .» A 

I OH SOURCE TEMP 

*0 

90 

*C 

*0 

30 

90 

90 

90 


FRE-RMF- TEMF 

It* 

it* 

ies 

16* 

It'S 

166 

1 66 

166 


PLUS 5 VOLT 

120 

121 

12C 

120 

121 

121 

120 

121 

■PrW 

H I> PEFEPEHCC VOLT 

It* 

163 

16; 

163 

163 

163 

163 

163 


EMISi. I OH CUFFEHT 

1 26 

125 

12t 

126 

125 

125 

126 

125 

<n«gr 

COLLECTOF' CUPFEHT 

115 

115 

115 

115 

115 

115 

115 

115 

I*. f 1 -% » 

ELECTFOH FtCC VOLT 

1*0 

1*0 

10? 

16* 

IS* 

190 

169 

16* 

»i5f» 

I OH ftC C VOLT 

I OH PUMP RNRLOG 
£0 VOLT F'OMEF SHF' 

3* 

3* 

35 

3* 

3* 

go 

39 

39 
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SUMS FUNCTIONAL TEST 

CHAMEEF PRESSURE 7E-S TOFF « OF I F ICE OPEN* THF:01 TU 1 NCi VALVE OPEN. 


I 




HOUSEKEEPING I'ATA FILAMENT NUI1EEF 2 


SCAN HUMBER 

1 

£ 


INTERLACE STEP 

1 



I ON 1 EAT 1 OH ENEP G', 

*• i, 

r R * 

** t 

F 2 LAMENT IIUME'EF 

2 

i* 

2 

CAP ON* 1 !> OFF <=2 

l 

i 

1 

PLUS IS VOLT 

IPS 

1P3 

IPS 

MINUS 15 VOLT 

130 

130 

13C 

ION RUMF VOLT 

181 

181 

181 

ION SOURCE TEMF 

90 

PC* 

PC 

PRE-AMR TEMF- 

188 

18P 

18? 

PLUS 5 VOLT 

121 

120 

12C 

A I* REFERENCE VOLT 

183 

183 

183 

EMISSION CUF'PENT 

125 

125 

12S 

COLLECTOR CURRENT 

105 

168 

IOC 

ELECTRON ACC VOLT 

IPO 

18P 

18? 

ION ACC VOLT 

3P 

3P 

3? 


A 

5 

8 

7 

8 

anal nu;; 

4 

1 

i 

3 

4 


75. 

*■* t 

75 

~*r 

i v>< 

7*. 


2 

<•, 

2 

2 

2 


1 

1 

1 

1 

1 


193 

1P3 

1P3 

IPS' 

193 

frrfrOT 

130 

12P 

12P 

12P 

129 

"V* UUJ.'iT 

181 

180 

180 

180 

180 


PO 

PO 

PO 

PO 

PO 

srp- 

183 

18P 

18P 

18P 

IS? 

-#r *r? 

120 

120 

120 

120 

120 

1 ^ l"! 1 'V 1 1 

188 

183 

183 

183 

183 


125 

125 

125 

125 

125 


108 

108 

1 08 

108 

168 


18P 

18? 

IPO 

IPO 

IPO 


3P 

3? 

3? 

39 
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SPECIAL TESTS FOLLOWING COMPLETION OF DYNAMIC CALIBRATION 


SUMS S/N 1 
UAMS S/N 6 
T/C G. Robertson 
Date 2-25-82 


- All tests were run with filament #1. 

- Background spectra taken with all SUMS valves open, calibration station orifice 
open, and station chamber pressure at 6 x 10 - Torr. SUMS has been pumping on 
itself with the inlet valve closed and the range valve open for ^ 24 hours 
prior to this time. Before this the inlet pressure was as high as 33 Torr. 
Background data stored on tape #008, file #3. 

- Temperatures: 

UAMS Ion source * 90 10 (i.e. fully warmed up) 

Til 73.7°F 
T12 73.0°F 
T15 78.9°F 

- Special Test #1 

Nominal Pressure Profile followed up to time * 150 seconds, then pressure 
was held constant and data was taken for another 50 seconds. Data stored on 
HP9830 tape #202, bulk file #2. 

- Special Test #2 

Same as above except pressure was held at t ■ 650 seconds. Data stored on 
HP9830 tape #202, bulk file #3. 

- Special Test #3 

Exponential pressure profile was followed starting at P « .1 Torr. Curve 
followed was: 

P « Poe at 
Po * .1 Torr 
a - 0.0132 

Range valve closed for entire test. Inlet valve allowed to close automatically. 
Data stored on HP9830 tape #202, bulk file #4. After pumping down system at 
the end of the run, AMU28 peak was less than 2.7 x lO"^ Amps. 


- Special Test # 1 (Again) 

First run was done with filament #2 by mistake. Test was rerun using 
filament #1. Same profile. Data on tape #202, bulk file #2. 

ext, press. 

\ AMU 28 peak 0 3 x 1G 6 Torr 


before 

3.51 x 10“ 12 A 


after 

3.73 x 10" 12 A 



Page Z of 2 


original PAGE is 

OF POOR QUALITY 

Special Test #2 (Again) 

First run dons with filament *2 by mistake. Test rerun using filament #1. 
Nominal profile from t ■ 500 to t - 630, hold at 630. Data on tape 

bulk file #3. 

ext, press. before After 

AMU 28 peak @ 2 x 10" 8 T 2.59 x IQ" 12 A 2.47 x 10 A 


AMU 14 peak @ 2 x 10 T 


After running the three special tests a second background spectra was taken. 
This spectra was taken with all SUMS valves open, the calibration station 

throttling valve fully open, the orifice open and «* hul k 
3 x 10”° Torn. The background data is stored on HP9830 tape #008, bulk 

file #4. 
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BACLGPC'UNI' SPECTFAi 6E-?70M:» FlUL VALVE';. OPEN 


S^ecUC 


HQUSELEEF IMG I'ATA 


SCAN NUMBER 

INTERLACE SI EF 
IONISATION FNFPG' 

filament number 
CAP OH“ 1 < GFF*£ 
F'LU'I. 15 VOLT 
MINUS 15 VOLT 
ION F'UMF VOLT 
ION SOURCE TEMP 
PRE-AMP TEMP 
PLUS 5 VOLT 
A I' REFERENCE VOLT 
EMISSION CURRENT 
COLLECTOR CURRENT 
ELECTRON ACC VOLT 
ION ACC VOLT 


FILAMENT NUMBER 1 


1 

2 


4 

1 

2 


4 

— c 

— c > 


75 

1 

' i 

' i 

1 

1 

1 

i 

1 

190 

193 

192 

193 

129 

130 

13C 

130 

1 SI 

161 

181 

181 

90 

90 

9C 

90 

167 

168 

166 

168 

120 

120 

121 

120 

163 

163 

162 

163 

125 

126 

126 

126 

111 

111 

111 

111 

190 

190 

196 

190 

39 

39 

3? 

39 


5 

6 

7 

8 

1 

K 

3 

4 



75 

■pr 

1 rfi 

' i 

' i 

1 

1 

l 

1 

1 

1 

193 

193 

193 

193 

130 

130 

130 

130 

ISO 

180 

181 

181 

90 

90 

90 

90 

168 

166 

166 

168 

121 

120 

121 

121 

163 

163 

163 

163 

126 

125 

126 

126 

ill 

111 

in 

111 

190 

169 

169 

190 

39 

39 

39 

39 


ANAL MUX 


15. £00 
-15.010 
7.196 
3.560 

6. ess 

4.772 

4.962 

4.422 

7.572 

1.465 
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£S VOLT POWER SUP 
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SCAN HUMBER 

INTERLACE STEF 
IONIZATION ENERGY 
FILAMENT NUMBER 
CAR OH* 1 -i QFF*£ 
PLUS IP VOLT 
MINUS 15 VOLT 
ION RUMP VOLT 
ION SOURCE TEMP 
PRE-AMF TEMP 
PLUS 5 VOLT 
ft-Ti REFERENCE VOLT 
EMISSION CURRENT 
COLLECTOR CURRENT 
ELECTRON ACC VOLT 
ION ACC VOLT 

ION PUMP ANALOG 
26: VOLT POWER SUP 
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2 
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1 


3 

4 

75 

75 

1 w 
(* 

•Mfc 
r •' 

*» 

1 

1 

*w 

1 

•» 

i 

193 

193 

193 

193 

139 

129 

12? 

129 

180 

180 

ISC 

160 

90 

90 

9C 

90 

168 

168 

166 

168 

130 

120 

12C 

120 

163 

163 

162 

163 

125 

125 

] -Tit 

125 

106 

106 

106 

106 

190 

189 

19C 

190 

39 

39 

3? 

39 


r ( 

6 

r 

8 

i 


V 

4 

75 

75 

75 

75 


£ 

£ 

£ 

I 

1 

1 

l 

193 

193 

193 

193 

130 

130 

130 

129 

180 

181 

181 

181 

90 

90 

90 

90 

166 

167 

166 

168 

120 

120 

ISO 

120 

163 

163 

163 

163 

125 

125 

125 

125 

1 06 

106 

106 

106 

190 

190 

190 

169 

39 

39 

39 

39 
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ANAL MUX 


15. 170 

-H.seo 

7. £00 
3.559 
6.665 
4.763 

4.955 
4. 196 
7.570 
1.467 

0.0020 

£6.370 
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T IMP 

t'Mf'M ? 6 OH 
F'F’EiUiFf 

HNo 2;.. 

ft 11 Li 14 

O.O 

0. 099160 

1 8‘ 

> 1 

5 . z 

0. 099040 

127 

24 

10. s 

0. 105960 

i :sl 

i-‘ ! * 

20 . 0 

0. 1 14260 

1 32 


25. 2 

0. 125? 90 

1 3, 

V *’ 

20.0 

0. 1 35460 

l 35 


35.0 

0. 145270 

136 


40. 0 

0. 156010 

1 38 

I'.Z 

45. 1 

0. 166410 

14C 

zc 

50.2 

0. 179770 

142 

36 

55. 1 

0. 1 92520 

144 

Si" 

60.2 

0. 206490 

147 

40 

65.2 

0.221440 

1 48 

39 

70.0 

0.237070 

152 

44 

75. 1 

0.251540 

156 

47 

80.0 

0.272230 

158 

r •* 

85.0 

0.289650 

1 c-i 

51 

90. 1 

0.310080 

164 

55 

95.0 

0. 326660 

1 Ci 

59 

1 00 . 0 

0. 356770 

Mi 

t’*J. 

104.9 

0. 376190 

1?1 

65 

109. 9 

0. 399110 

172 

6? 

115.2 

0.441370 

177 

70 

120.0 

0. 460670 

17? 

70 

124.9 

0.460650 

182 

75 

129.9 

0. 521020 

166 

76 

125. 1 

0.559040 

18? 

80 

140. 1 

0. 601900 

1 9^ 

81 

145. 1 

0.6404 30 

194 

86 

150. 1 

0. 668060 

196 

88 

155. 1 

0. 725610 

196 

*3 

160.0 

0. 787620 

20 C 

96 

164.9 

0.633250 

202 

9? 

170. 1 

0. 901900 

205 

100 

175.0 

0. 939300 

20 f- 

102 

179.9 

1.041000 

216 

103 

185.0 

1 . 098500 

212 

105 

189.9 

1.125600 

216 

106 

194.9 

1. 153000 

21? 

no 

199.6 

1 .195200 

V 1 ?>£ 

112 

205. 1 

1 . 279300 

* * * 

112 

210. 1 

1 . 387600 

<*>*•% 

1 15 

£15.0 

1.545600 

0*7 

lie 

219.6 

1.715700 

oof 

i OO 

1 fc. •» 

225. 1 

1 . 829700 

£32 

127 

229.9 

1.927200 

23! 

130 

£35.0 

2.058900 

236 

132 

240.0 

2.233100 

24C 

134 

245.0 

2.398700 

244 

13? 

250.0 

2.502800 

247 

139 

255.0 

2. 665500 

251 

142 

260.0 

2.685900 

\%w 

144 

265.0 

3.096700 

25? 

147 

270.0 

3. 254900 

261 

151 

275.0 

3.464000 

262 

154 

280.0 

3.756900 

265 

j r *r 

264.9 

3. 997600 

ZC7 

168 

269.6 

4.291600 

271 

164 

294 . 6 

4.554700 

•*>**■? 
« * 

166 

299.6 

4.940600 

i 1 

168 

305.0 

5.246200 

261 

171 
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0.060368 



109 


1 0 1 

^ l : 

110 

H 1 

112 

£££ 

112 

22? 

113 

22? 

114 

23C 

115 

23 1 

116 

232 

116 

A, A 

234 

2* ;F 

23c 

236 

119 

120 
127 
123 

125 

126 

24 C 

128 

241 

129 

242 

130 

244 

131 

245 

132 

247 

183 

246 

124 

25C 

1 35 

251 

1 36 

252 

137 

255 

138 

257 

129 

258 

140 


142 

26C 

143 

262 

144 

262 

145 

£62 

146 

262 

146 

264 

147 

264 
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EXTRA DYNAMIC CALIBRATION RUNS 
Runs made 3-5-82 

-12 

Before Runs I 9fi * 2.72 x 10 A, inlet and range valves open, orifice 

_Q 

open, throttling open, p chamber * 7 x 10 3 Torr. 

Ion Source Temperature c 90 1Q (HSK output) before above data was taken. 

First run was full Dynamic, nominal profile. 

(Data attached) 

-12 

- after completion of run, Igg = 2.72 x 10 A, 8 minutes after 
pump-down, range valve closed, inlet valve open, orifice open, 
throttling valve open, p cbamber < 1U -7 Torr. 

Second run was nominal to 155 sec, then hold. 

(Data attached) 

-12 

- before run, I 2g * 3.63 x 10 A, range valve open, inlet 

valve open, orifice open, throttling valve open, p cbamber < 10" 7 Torr. 

Third run was nominal from 500 sec to 635 sec, then hold. 

(Data attached) 

- before run, I 2g * 4.58 x 10" 12 M, range closed, inlet open, 
orifice open, throttling valve open, p cbamber " 3 x 10"® Torr. 


E?:TRfi HON 1 HtiL IiVMftmc PRESSURE PROFILE. 
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0.000169 




20.0 

0. 000175 




35 . 0 

O.0OO183 




40.0 
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